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Foreword 


POCKET STATISTICS is published by the NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA), 
Included in each edition is Administrative and Organizational information, summaries of Space Right Activity 
including the NASA Ms^or Launch Record, and NASA Procurement Financial and Workforce data. 

The NASA Major Launch Record includes all launches of Scout class and larger vehicles. Vehicle and spacecraft 
development flights are also included in the Major Launch Record. Shuttle missions are counted as one launch 
and one payload, where free flying payloads are not involved. Satellites deployed from the cargo bay of the 
Shuttle and placed in a separate orbit or trajectory are counted as an additional payload. For yearly breakdown 
of charts shown by decade, refer to the issues of POCKET STATISTICS published prior to 1995. Changes or 
deletions to this book may be made by phone to Ron Hoffman, (202) 358-1596. 
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended 


AN ACT To provide toe research into problems of flight within and outside the 

Earth's atmosphere, and for other purposes. 

Declaration Of Poicy And Purpose 

Sec. 102 (a) The Congress hereby dedares that it is the policy of the United 
States that activities in space should be devoted to peaceful 
purposes for the benefit of ail mankind. 

(b) The Congress declares that the general welfare and security of 
the United States require that adequate provision be made for 
aeronautical and space activities. The Congress further 
declares that such activities shal be the responsibility of, and 
shall be directed by. a civilian agency exercising control over 
aeronautical and space activities sponsored by the United 
States, except that activities peculiar to or primarily associated 
with the development of weapons systems, military operations, 
or the defense of the United States (including the research and 
development necessary to make effective provision for the 
defense of the United States) shall be the responsibility of. and 
shall be directed by, the Department of Defense; and that 
determination as to which such agency has responsibility for 
and direction of any such activity shall be made by the 
President in conformity with section 201 (e). 

(c) The Congress declares that the general welfare of the United 
States requires that the National Aeronautics and Space 
Administration (as established by title II of thrs act) seek and 
encourage to the maximum extent possible the fullest 
commercial use of space. 


(d) The aeronautical and space activities of the United States shall 

be conducted so as to contribute materially to one or more of 

the Mowing objectives: 

(1) The expansion of human knowledge of the Earth and of 
phenomena in the atmosphere and space; 

(2) The improvement of the usefulness, performance, speed, 
safety, and efficiency of aeronautical and space vehicles; 

(3) The development and operation of vehicles capable of 
carrying Instruments, equipment, supplies, and living 
organisms through space; 

(4) The estabishment of long-range studies of the potential 
benefits to be gained -from, the opportunities for, and the 
problems involved in the utilization of aeronautical and 
space activities for peaceful and scientific purposes; 

(5) The preservation of the role of the United States as a leader 
in aeronautical and space science and technology and in 
the application thereof to the conduct of peaceful activities 
within and outside the atmosphere; 

(6) The making available to agencies directly concerned with 
national defense of discoveries that have military value or 
significance, and the furnishing by such agencies, to the 
civilian agency established to direct and control nonmilitary 
aeronautical and space activities, of information as to 
discoveries which have value or significance to that agency; 




Excerpts From The National Aeronautics And Space Act Of 1 958, As Amended 


Declaration Of Policy And Purpose (Continued) 

(7) Cooperation by the United States with other nations and 
groups of nations in work done pursuant to this Act and In 
the peaceful application of the results thereof; and 

The most effective utilization of the scientific and 
™ engineering resources of the United States, with dose 
cooperation among an interested agendas of the United 
States in order to avoid unnecessary duplication of effort, 
facilities, and equipment 

(e) The Congress declares that the general welfare of the United 
States requires that the unique competence in scientific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed toward ground propulsion 
systems research and development 

(f) The Congress dedares that the general welfare of the United 
States requires that the unique competence in sdentific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed toward the development of 
advanced automobile propulsion systems. 

(g) The Congress dedares that the general welfare of the United 
States requires that the unique competence in sdentific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed to assisting in bioengineering 
research, development, and demonstration programs designed 
to aleviate and minimize the effects of disability. 

(h) It is the purpose of this Act to carry out and effectuate the polides 
dedared in subsections (a), (b). (c), (d), (e), (f). and (g) 


Functions Of The Administration 

Sec 203 (a) The Administration, in order to carry out the purpose of this Act 

shall - 

(1) plan, direct and conduct aeronautical and space activities; 

(2) arrange for participation by the sdentific community in 
planning sdentific measurements and observations to be 
made through use of aeronautical and space vehides, and 
conduct or arrange for the conduct of such measurements 
and observations; and 

(3) provide for the widest practicable and appropriate 
dissemination of information concerning its activities and 
the results thereof. 

(b) (1) The Administration shall, to the extent of appropriated 
funds, initiate, support, and carry out such research, 
development demonstration, and other related activities in 
ground propulsion technologies as are provided for in 
sections 4 through 1 0 of the Electric and Hybrid Vehicle 
Research, Development and Demonstration Act of 1976. 

(2) The Administration shall initiate, support, and cany out such 
research, development demonstration, and other related 
activities in solar heating and cooling technologies (to the 
extent that funds are appropriated therefor) as are provided 
for in sections 5, 6 and 9 of the Solar Heating and Cooling 
Demonstration Act of 1974. 
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NASA HEADQUARTERS 
Washington, DC 20546 

NASA Headquarters exercises management over the apace flight centers, 
research centers, and other installations that c on stit ute the National Aeronautics 
and Space Administration. 

Responsibilities of Headquarters cover the determination of programs and 
projects; establishment of management policies; procedures and performance 
criteria; evaluation of progress; and the review and analysis of all phases of the 
aeroepace program. 

Planning, direction, and management of NASA's research and development 
programs are the responsfcifity of the program offices which report to and 
receive over al guidance and dkection from an associate or assistant 
administrator. 

AMES RESEARCH CENTER 
Moffett FMd, CA 94035 

Ames Research Center was founded in 1839 as an aircraft research laboratory 
by the National Advisory Committee for Aeronautics (NACA) and was named tor 
Dr. Josephs. Ames, Chairm»i of NACA from 1827 to 1939. in 1968. Ames 
became part of NASA, along with other NACA inetatabons and certain 
Department of Defense fadlitiaa. In 1981, NASA merged Ames with the Drydan 
Right Research Facility. 

Ames specializes in scientific research, exploration and applcations aimed 
toward creating new technology for the nation. 


The center's major program responsibilities are concentrated in computer science 
and applications, computational and experimental aerodynamics, flight simulation, 
flight research, hypersonic aircraft, rotor craft and powered-lift technology, 
aeronautical and space human factors, life sciences, space sciences, solar 
system exploration, airborne science and applications, and infrared astronomy. 

HUGH L. DRYDEN FLIGHT RESEARCH CENTER 
Edwards, CA 93523 

Since 1947, Dry den has developed a unique and highly specialized capability for 
conducting fight research programs. Its test organization, consisting of pilots, 
scientists, engineers, technicians and mechanics, is unmatched anywhere in the 
world. This versatile organization has demonstrated its capability, not only with 
high-speed research aircraft, but also with such unusual flight vehicles as the 
Lunar Landing Research Vehicle and the wingless lifting bodes. 

The facility's primary research tools are research aircraft, ranging from a B-52 
carrier aircraft and high performance jet fighters to the X-29 forward swept wing 
aircraft. Ground-based facilities indude a high temperature loads calibration 
laboratory that alowa ground-based tasting of complete aircraft and structural 
components under the combined effects of loads and heat; a highly developed 
aircraft flight instrumentation capabiRty; a flight systems laboratory with a 
diversified capability for avionics system fabrication, development and operations; 
a flow visualization facility that allows basic flow mechanics to be seen of models 
or small components; a data analysis facility for processing of flight research data; 
a remotely piloted research vehides fad Sty and a test range communications and 
data transmission capability that finks NASA’s Western Aeronautical Test Range 
tad Sties at Ames-Moffett, Craws Lancing and Dryden. 
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GODDARD SPACE FLIGHT CENTER 
Greenbett. UD 20771 

This NASA flekJ center has put together a muWtalented spaceflight team - 
engineers, scientists, technicians, project managers and support personnel - 
which la extending the horizons of human knowledge not only about the solar 
system and the universe but also about our Earth and its environment. 

The Goddard mission Is being accomplished through scientific research centered 
In six space and Earth science laboratories and in the management, 
development and operation of several near-Earth space systems 

After being launched into space, satellites fall under the 24-bour-a-day 
surveillance of a worldwide ground and spacebome communications network, 
the nerve center of which » located at Goddard. One of the key elements of that 
network is the Tracking and Data Relay Satellite System (TDRSS) with its 
orbiting Tracking and Data Relay Satellite and associated ground tracking 
stations. 

Goddard's tracking responsibility extends to its Wallops Right Facility. Wallops 
prepares, assembles, launches, and tracks satellites and suborbital space 
vehicles and manages the National Scientific Balloon Facility in Palestine, Texas. 

JET PROPULSION LABORATORY 
PaaadenB, C A 91109 

NASA's Jet Propulsion Laboratory (JPl) Is a government-owned facility staffed 
by the California Institute of Technology. JPL operates under a NASA contract 
administered by the NASA Pasadena Office. In addition to the Pasadena site, 
JPL operates the Deep Space Communications Complex, a station of the 
worldwide Deep Space Network (DSN). 
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The laboratory is engaged in activities associated with deep space automated 
scientific missions - engineering subsystem and instrument development, and 
data reduction and analysis required by deep space flight. 

The laboratory also designs and tests flight systems, including complete 
spacecraft, and provides technical direction to contractor organizations. 

LYNDON B. JOHNSON SPACE CENTER 
Houston, TX 77058 

Johnson Space Center was established in September 1961 as NASA's primary 
center for design, development and testing of spacecraft and associated systems 
for manned flight; selection and training of astronauts; planning and conducting 
manned missions; and extensive participation in the medical engineering and 
scientific experiments carried aboard space flights. 

Johnson has program management responsibility for the Space Shuttle program, 
the nation's current manned space ffight program. Johnson also has a major 
responsibility for the development of the Space Station, a permanently manned. 
Earth-orbiting facility to be constructed in space and operable within a decade. 
The center will be responsible for the interfaces between the Space Station and 
the Space Shuttle 

JOHN F. KENNEDY SPACE CENTER 
Kennedy Space Center, FL 32899 

Kennedy Space Center (KSC) was created in the early 196(78 to serve as the 
launch site for the Apollo lunar landing missions. After the Apollo program ended 
in 1972, Kennedy's Complex 39 was used for the launch of the Skytab 
spacecraft, and later, the Apollo spacecraft for the Apollo Soyuz Test Project 
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Kennedy Space Center serves as the primary center within NASA for the test, 
checkout and launch of payloads and space vehides. This presently includes 
launch of manned and unmanned vehicles at Kennedy, the adjacent Cape 
Canaveral Air Force Station, and at Vandenberg Air Force Base in California. 

The center is responsible for the assembty, checkout and launch of Space 
Shuttle vehides and their payloads, landing operations and the turn-around of 
Space Shuttle orbtters between missions, as weH as preparation and launch of 
unmanned vehides. 

LANGLEY RESEARCH CENTER 
Hampton, VA 236*54225 

Langley's mission is basic research in aeronautics and space technology. 

Major research fields indude aerodynamics, materials, structures, flight 
controls, information systems, acoustics, aeroeiasticrty, atmospheric sciences, 
and nondestructive evaluation. Langley's goal is to develop technologies to 
enable Mr craft to fly faster, farther, safer, and to be more maneuverable, 
quieter, less expensive to manufacture, and more energy effident. 

The majority of Langley's work is in aeronautics, working to improve today's 
aircraft and to develop concepts and technology for future aircraft Over 40 
wind tunnels, other unique research facilities, and testing techniques as well as 
computer modeling capabilities aid in the investigation of the full flight range, 
from general aviation and transport aircraft through hypersonic vehides. 

Researchers also study atmospheric and Earth sciences, develop technology 
for acfranced space transportation systems, conduct research in laser energy 
conversion techniques for space applications and provide the focal point for 
design studies for large space systems technology and Space Station activities. 


Langley also manages an extensive program in atmospheric sciences to better 
understand the origins, chemistry, and transport mechanisms that govern the 
Earth's atmospheric data using aircraft, balloon, and land- and space-based 
remote sensing instruments designed, developed, and fabricated at Langley. 

LEWIS RESEARCH CENTER 
Cleveland, OH 44135 

Lewis Research Center was established in 1941 by the National Advisory 
Committee lor Aeronautics (NACA). Named for George W. Lewis, NACA's 
Director of Research from 1924 to 1947, the center developed an international 
reputation for its research on jet propulsion systems. 

Lewis is NASA's lead center for research, technology and development in aircraft 
propulsion, space propulsion, apace power and satellite communication, 

The center has been advancing propulsion technology to enable aircraft to fly 
faster, farther and higher and also focused its research on fuel economy, noise 
abatement reliability, and reduced pollution. 

Lewis has responsibility for developing the largest space power system ever 
designed to provide the electrical power necessary to accommodate the life 
support systems and research experiments to be conducted aboard the Space 
Station. In addition, the center will support the Station in other major areas such 
as auxiliary propulsion systems and communications. 

Lewis is the home of the Microgravity Materials Science Laboratory, a unique 
facility to qualify potential space experiments. Other facilities indude a zero- 
gravity drop tower, wind tunnels, space tanks, chemical rocket thrust stands, and 
chambers for testing jet engine efficiency and noise. 







NASA Installations 


MARSHALL SPACE FLIGHT CENTER 
Marshall Space Right Canter, AL 35812 

George C. Marshall Space Flight Center (MSFC) was formed on July 1. 1960, 
by the transfer to NASA of buildings and personnel comprising part of the U.S. 
Army Ballistic Missie Agency. Named for the famous solder and statesman, 
Genera* of the Army George C. Marshall, it was officially dedicated by President 
Dwight D. Eisenhower on September B 1960. 

Marshall is a rmitiproject management, scientific and engineering 
establishment, with much emphasis on projects involving scientific investigation 
and sppfi cation of space technology to the solution of problems on Earth. 

In helping to reach the nation's goals in space, the center is working on many 
projects. Marshall had a significant role in the development of the Space 
Shuttle. It provides the arbiter's engines, the external tank that carries liquid 
hydrogen and liquid oxygen for those engines, and the sold rocket boosters 
that assist in lifting the Shuttle orbiter from the launch pad. 

The center also plays a key role in the development of payloads to be flown 
aboard the Shuttle. One such payload is Spacetab, a reusable, modiiar 
scientific research facility carried In the Shuttle's cargo bay. 

Marshall also is committed to the investigation of materials processing in space, 
which, in a gravity-free environment, promises to provide opportunities for 
understanding and improving Earth-based processes and for the formulation of 
space-unique materials Exciting new techniques in materials processing have 
already been demonstrated in past Space! ab missions, such as the formation of 
alloys from normally immiscible products, and the growth of near -perfect large 
crystals impossible to grow on Earth. 


MICHOUD ASSEMBLY FACILITY 
New Orleans, LA 70189 

The primary mission of the Mkhood Assembly Facility is the systems 
engineering, engineering design, manufacture, fabrication, assembly, and related 
work for the Space Shuttle external tank. Marshall Space Right Center 
ex era see overall management control of the fadfity. 

JOHN C. STENNtS SPACE CENTER 
Stennls Specs Center, MS 39529 

The John C. Stennie Space Center (SSC) has grown into NASA’s premier canter 
for testing large rocket propulsion systems for the Space Shuttle and future 
generation space vehicles. Additionally, the center has developed Into a 
scientific community actively engaged in research and development programs 
involving space, oceans, and the Earth. 

The main mission of SSC \b support the development testing of large propufeion 
systems for the Space Shuttle, Advanced Launch System, and the Advanced 
Sofld Rocket Motor programs. 

WALLOPS FLIGHT FACILITY 
Wsttops Island, VA 23337 

Established in 1945. Wallops Right Facility, a pal of the Goddad Space Flight 
Center, is one of the oldest launch sites in the world. Wallops manages and 
implements NASA's sounding rocket program and the Scientific Bafloon 
Program. The fadlity operates and maintains the Wallops launch range and data 
acquisition facilities. Approximately 1 00 rockat launches are conducted each 
yea from the Waflops Island site. 


A- 10 








The Year in Review 

Results from Hubble Space Telescope Highlight 1994 

Tvrenty-fhre years after the first lunar landtag, a Russian cosmonaut flew aboard a U.S. 
spacecraft tor the first Ime and a spectacular cosmic collision took place on Jupiter, but it was 
the work of the newly retortxshed Hubble Space Telescope (HST) toat dtmmted NASA neves 
m 1994 Repaired by Space Shuttle astronauts dunng five dramatic spacewalks last 
December, the Space Telescope again turned its attention to the cosmos m 1994. rewriting the 
astronorry textbooks with virtually every new observation The results from Hubble touched on 
some of the most fundamental astronomtaal questions of the 20th Ceniiry. Including the 
existence of black holes and (he age of the unrversa MigtWghts of HST results included: 

■ Com poking evidence tor a massive black hole in the center of a pant etkptica) galaxy 
located 50 rrt*on light years away. This observaton provides very strong support tor 
predicfions made almost 80 years ago m Albert Einstein's general toeory ol relativity 

■ Observations of great pancake-shaped cfisks 0» dust— raw material tor planet tarnation— 
swehng around at least half of the stars m the Orion Nebula, the strongest proof yet that 
the process which may form planets is common in the universe. 

■ Confirmation of a critical prectction erf the Big Bang theory— that the chemical element 
helium should be widespread in the early universe The detection of this hokum by HST 
may mark the dsccvery of a tenuous plasma that Mb the vast volumes of space between 
the galaxies— the long-sought intergafactic medium. 

■ Significant progress in datermning the age and size of ihe universe In October, 
astronomers announced measurements that showed the universe to be between 8 and 12 
bilbon years okl, tar younger than previous estimates of up to 20 Mkon years. These 
measurements ware toe first step in a three-yeer systematic program to measure 
accurately the sue. scale, and age of toe universe. 

■ Ruling out a leading explanation tor ‘dark matter.* thought to make up over 90 percent of 
the mass of toe universe. This major finding means that dark matter probably consists of 
exotic sub-atomic particles or other unknown material. 


The year also featured confirmed progress on the international Space Station program, which 
prottoced almost 25.000 pounds of Bight-qualified hardware in 1994. Among major 
developments of 1994 were a series of formal agreements bringing Russia nto the 
international partnership to a! is buNdtag toe Space Station. The year also saw completion of a 
cruaal systems design review lor the new Space Station architecture, the culmination of 
months ol intensive work following President Bill Ck moo's order in February 1993 to reduce 
substantially the cost and bme required to build the ortxtai laboratory. 

In the Space Shuttle program. NASA launched seven highly successful scientific and 
lechnoiogtoal missions toat produced a total flight time of more than 81 days in orbit. In 1994. 
toe Shuttle fleet deployed 832 tons of cargo Into space, carried an additional 105 tons ol cargo 
to orbit and back, and tolled 42 astronauts into space, including crew members from Russia. 
Japan, and the European Space Agency. 

In its aeronautics programs NASA moved steadty on several fronts to help develop a cost- 
effective and environmentally clean supersonic airfiner tor the next gen era bon, known as Ihe 
High Speed Civil Transport (HSCT). The Agency awarded contracts for development of 
propulsion systems, airframes and advanced sensors and computer systems In August. 
NASA reached an agreement with Russia's Tupdw Design Bureau to use a Tu-144 
supersonic transport ta conducting flight research. 

In its quest to achieve a better understanding of Ihe mechanisms that drive toe ckmate and 
ecology ol toe Earth as we« as how human activity is affecting the environment, NASA span) 
one of Its busiest years since toe tooepbon of the Mission to Planet Ear to progrwn Four 
Space Shuttle flights were dedicated to various Studtes of Ihe planet, using powerful radars 
and lasers to penetrate cloud cover and map critical factors on a global scale, During the year. 
NASA researchers also detected a rise in global see levels and recorded small decreases in 
the ozone levels over the Arcfic and Antarctic. 

January 

Accor cing to a report issued by an independent Investigation board, a propulsion system failure 
was the most kkefy cause of Ihe toss of the Mars Observer in August of 1 993. The board— led 
by Dr Timothy Coffey. Director of Research at the Naval Research Laboratory in Washington, 
DC— reported its findngs to NASA on Jan. 5. It concluded that an inadvertent mixing of 
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ntkogen la trow do and monometeyl hydrazine fuels ruptured a fuel line, causing a pressurized 
leak that sent the spacecraft into a high rate of spin 

NASA Administrator Daniel S. Gottn announced a series of key management change* on Jan. 
6. Inducing Ive new center directors. Among the new managers named were: Ken Munechika, 
Director of Ames Research Center; Ken Sxal. Director of Dryden Flight Research Center; 
Carolyn Huntoon. Director of Johnson Space Center, Porter BndweH. Director of Marshall 
Space Fight Center; Michael Mott Associate Deputy Administrator Technical) at NASA 
Headquarters (HQ); Charles Kennel, Associate Admnisirator lor Mission to Planet Earth at 
NASA Htt Wilbur Trafton. Deputy Associate Admnisirator lor Space Station at NASA HQ and 
Randy Brinkley, Space Station Program Manager at Johnson Space Center. 

When a powerful 6.6- magnitude earthquake jolted Los Angeles on Jan. 17. Oat Mountain In 
the Santa Susan a range jumped 14.8 inches and moved north 6.2 inches and west 55 inches. 
Jet Propulsion Laboratory geophysicist Dr, Andrea DonneHan reported these findings in 
February, using data from the Detense Department’s Global Positioning System (GPS) of 
satellites NASA coBects data from a global network of 45 stations that use GPS data 
Donne! Ian's fimkngs also showed that the town of Fillmore in Ventura County moved two inches 
to »>e west during the earthquake. 

The HST servicing msswn aboard the Space Shuttle Endeavour in December 1993 was a 
complete success. NASA announced on Jan. 1 3 after several weeks of checkout and 
calibration of the Space Telescope. 

In what one scientist called 'one of the meet spectacular astrophysics I discoveries of tee 
decade." the Compton Gamma Ray Observatory uncovered wndenoe that gamma-ray bursts 
occur in the hr reaches of tee universe, bear an imprint of the universe’s expansion, and occur 
so far away that they show relative time-dllalfon." The result provided additional evidence that 
gamma ray burste are not Bmited to tee Milky Way galaxy. 

February 

Documents signed m February marked the end of the transition from the old Space Station 
Freedom program to a redesigned project with a leaner management team, a smaller pnee tag. 
and a quicker development schedule. The agreements concentrated responsibility for tee 


design, deveicpmenL and integrator of tee program under a single prime con Sad Mte Dosing 
Defense and Spue Systems Group in Seaffle, WA 

The Space Shuttle Dtacovery launched on time at 7t10 a_m EST Fab 3. in a historic mteskm 
teat featured the first light of a Russian cosmonaut aboard a U S spacecraft. The presence erf 
veteran cosmonaut Sergei Krikakw signaled tee beginning of a toree-pheae cooperate* effort j 
between tee U.S. and Russia. 

Astronauts Norman Thagard and Bonnie Dunbar were selected as the prime and backup craw, 
members for a ifvewmaith light aboard the Russian Space Station Mb in 1996- The two 
veter a n astronauts began kilning in Star City. Russia. In February Thagartfs Iftyit to Mir is 
scheduled tor Urn. 1996. In Jun. 1996, a crew inducing Dunbar and two Mto-19 ooamonauts 
wfl be launched abowd the Shuttle Attwite lor a trip to Mr. R* owing joint operations, a crew 
swap bring Thagard and his Mir- 18 coleagues bock to Earte, while tee Mk-19 cosmonauts 
remain aboard tea orbiting laboratory 

An inciistry-ted task force issued a report casing on NASA to revttatee Its general aviation 
program; make its wind tunnels, laboratories, and simulators more access** to tee general 
aviation community: and bettor balance its technological program to meet germi aviaSon’s 
needs Citing tee serious decline in general arvlalion aircraft dekverle* a nee tea eerty I9«fe. 
tee report by tee General Aviation Task Force of NASA’s Aeronau*c* Advisory Committee 
highlighted ftie tochnotogfcte research areas lor NASA characterized as "most important and 
potentiafty most productive" for increasing market share. 

The Mars Surveyor program, a steady, decade-long effort designed to sand bote an ortrfPng 
spacecraft and a surface lander to tee red planet roughly every two years, began in earnest in 
Feb. Martin Mwwtta Technologies Inc. of Denver was selected to ttoid tee ftrst spacecraft in 
tee proyam. the Mars Global Surveyor, scheduled lor launch in Nov. 1996. 

NASA’s Marshal Space Fight Center in Huntsville. At. received a^irovai to proceed with tee 
development and manufacture of an imprwed, Nyiter version of tea Space Shuffle External 
Tank. The Super Lightweight External Tank w* be fabricated of aluminum aftoys and w* weigh 
8,000 pounds less than tee current tank. The reduced weight can increase Shuttle 
performance and tee Shuffle’s capability to support construction of the international Space 
Station. 
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March 

Data transmitted D the Jet Propulsion Laboratory in early March revealed that the Galileo 
spacecraft discovered a natural satetete of the asteroid Ida during its flyby in August 1993. The 
bny moon, about one mile in dfemeter, was later named Dactyl 

A preview of the microgravity research that will be done on the International Space Station was 
available during the STS-62 mission from Mar. 4 to 13 It was the second flight of the U S. 
Microgravity Payload. The highly successful mission included experiments that could lead to 
better semi-conductors and stronger metals and alloys. 

NASA took delivery of a Boeing 757-200 aircraft that wiH serve as a "flying laboratory* tor 
aeronautical research. The aircraft was extensively modffied in 1994 far a broad range of flight 
research protpams to benefit the US. aviation industry and commercial airline customers. The 
757 wik be used to conduct research to vxrease aircraft safely, operating efficiency, and 
compatibility with future air traffic control systems: it will serve as a vital research tool in 
support of the Agency’s Advanced Subsonic Transport and High-Speed Research programs. 

NASA and me Italian Space Agency conlrmed the reflight of fee Tethered Satettte System on 
the STS- 75 Space Shuttle mission in earty 1996. In October 1994. Italian scientist Dr. 

Umberto Guidoni was selected to fly as a payload specialist on that misswn- 

A NASA -industry team selected two engine cycle concepts on which to locus propulsion 
research far a next -generation supersonic airliner. The learn chose the taxed flow turtoofan* 
and “FLADE* (fan-on -blade) concepts from six candklate engine cycles being considered. It 
selected these concepts because studtes showed they were the besi in terms of dfrect 
operating costs to the airlines, rKxse reduction, and lowest adverse atmospheric effects and 
technological risk. Both concepts should reduce engine takeoff noise while maintaining good 
performance at supersonic speeds. NASA and industry win study the concepts far the next two 
years be fare choosing one tor development 

Another major milestone tor the Space Station occurred m late March when program managers 
from NASA, the international partners, and the contractor community conducted a systems 
design review that involved a comprehensive look at the requirements, configuration, and 


maturity of the station’s technical definition. The review resulted in a consensus among 
program managers on the technical validity of the new design and its capability to support 
interfaces with tie Space Shuttle and Russian launch vehicles. 

Apr* 

The Space Shuttle Endeavour carded the international Space Radar Laboratory (SRL) into 
orbit tor the ffrst of two flights in 1994. Comprised of two radars and an atmospheric 
instrument, SRL made unprecedented measurements of the Earth’s surface and continued 
observalons of the atmosphere that began with STS- 3 in 1982. SRUs radars used multipie 
frequencies and polarizations of radar waves to create images of the Earth’s land, water, snow, 
and ice surfaces. The data obtained are being used in studfes of the Earth's water cycle, 
vegetation, volcanoes, and oceans. During the first flight in April, scientists were able to see 
the progression of fr>e "thaw fine' as ice in northern sites began to melt A ground team of 
more than 2,000 scientists deployed at sites around the globe to support the mission. 

NASA managed the launch of the first in a series of neat-generation weather satellites on 
behalf of the National Oceanic and Atmospheric Acfrnnistrabon (NOAA). The GOES-8 
satellite, capable of nvch longer and more precise atmospheric measurements than its 
predecessors, will enable weather forecasters to track severe storms over land and sea more 
closely. NASA timed the satellite over to NOAA tor operational use in November. 

NASA selected thirty-nine researchers to receive three- to four-year grants tor microgravity 
combustion research totaling more than $13 million, This research offers investigators the 
opportunity to improve understanding of fundamental physical and chemical processes 
associated with combustion. 

Formal government-level negotiations on the protocol 10 the Space Station Intergovernmental 
Agreement began in Apr*, paving the way tor Russian participation in the program 

STS— 59 earned into space the first experiments resulting from a cooperative spaceflight 
initiative between NASA and the National Institutes of Health. These cell biology experiments 
used a special cell culture system developed by the Waller Reed Army Institute of Research m 
Washington, DC. The system, known as Space Tissue Loss-1, wilt help scientists understand 
the effects of microgravity on growth of human bone and muscle cells during space flight. 
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The National Aeronautic Association selected the NASA learn that planned and wecuted the 
December 1993 repair of the Hubble Space Telescope to receive re Robert J. CoHier Trophy. 
The citation on the trophy honored the team Tor outstanding leadership, intrepidity, and the 
renewal of public faith In America's space program by re successful orbital recovery and repair 
of re Hubble Space Telescope: The Co«er Trophy » widely regarded as one of the most 
prestigious aeronautical awards. 

During May. NASA announced findings from Hubble rat provided competing evidence tar the 
existence d a massive Wadi hole In re center of lha giant elliptical galaxy MB7. located in the 
constellation Virgo Ffodtags from H5T observations of twe supernovas were also released. 

A National Feciiles Study ceiled tar the development of two new vend rnneis tar testing future 
commercial jet transports. The tunnels— one subsonic and one transonic— would provide a 
combination of flight condition simulation and tasting efficiency unmatched in the world. 

As the cooperative efforts between the U.S and Russia gamed momentum in 1994. significant 
amounts of space flight hardware began flowing between re two nations, tn May, NASA 
shipped re first set of solar array modules tor the interna send Space Station program. Theee 
modules *W» prototypes of flight units that were defrverad later in the year. The advanced 
array, known as re Cooperative Solar Array, combines Russian structures and mechanisms 
that we flight proven with U.S. advanced solar array modules to Increase the electrical power 
on the station available to users. 

NASA Administrator Daniel S Gokfln announced the Agency's plans to proceed with an effort 
to use the nearly-completed bcifcttes at Yellow Creek in luka. MS. originatiy designed tar use 
with the Advanced Solid Rocket Motor, for the manufacture of nozzles for re current Space 
Shuttle Redesigned Solid Rocket Motor. 

One of NASA's most successful environmental programs, the Landsat satellite series, returned 
to tie Agency in 1994 Spun off to private industry in the 1980s. Landsat has provided more 
than 20 years of data on the Earn s land surfaces, wrth applications to ecologtcaJ and 
agricultural studies. NASA assumed responsibility for developing re Landsal-7 satellite in 
May, wir launch planned tor 1996. Existing Landsat data have been used to refine estimates 


of deforestation m tie Amazon bean, map geofogwal factors associated wrth aaposue to Lyme 
disease, and measure toe extent of pests in California wine-growing regions 

NASA unveiled an Section >c Chart Display (ECD) under development at the Agency's Ames 
Research Center n CA to make flying safer tor aerial (freighters who often fly in potentially 
dangerous conditions above forest fires. The ECD shows plots an area's terrain and obstacles 
on a computer and can replace paper chars, pens, and rulers and improve the navigational 
slots of the pttoL Scientists prectict the electronic chart will increase safety by reducing the 
need for verbal communication between BreAgh ters and by showing pacts terrain to avoid as 
wet as toe location of other nearby aircraft 

A highly successful NASA workhorse tor 34 years was retired in May 1994. The 1 18th end 
final Seoul launch closed toe books on flights of NASA's smallest rocket capable of orbiting 
safeties. The first Scout launch was cn July 1, 1960 Since 1976, the Scout success rata has 
been 100 percent 

June 

NASA and toe Canadian Space Agency reached an agreement to early June that put the 
spree cooperation between the two nations on a long-term, stable tooting. The agreement 
provided for expanded cooperation in space soence. rrscrogravity research. Mission to Planet 
Earth, and Canada's continuation as a futi partner in the international Space Station program. 

In June and July, NASA-sponsored researchers recorded tor the first time, on video and to 
color, hundreds of spectacular red and blue flashes of light toat extend upward from electrical 
thunderstorms to alltodes as high as 60 miles The unusual lashes occurred over 
thunderstorms in the Midwest between Jun. 28 and Jul. 12 during a NASA-sponsored 
Investigation into the phenomenon. To capture the images, the scientists used speasi low- 
light-level cameras aboard two jet aircraft flown out of Oklahoma City. Soma of the flashes 
extend up through lha ozone layer into the base of toe ionosphere, the region of the upper 
atmosphere wtoera auroras occur. The flashes were described by researchers as looking like 
Fourth of July fireworks and Roman candles with fountains 

NASA and toe Russian Space Agency signed two significant documents that put U.S. -Russian 
space cooperation on a firm basis and underpinned Russian participation m the international 
Space Station program The first document was an interim agreement that provides lor initial 
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Russian participation in the international Space Station until an intergovernmental agreement 
can be concluded The second document was a MOO-mUton contract tor Russian space 
hardware, services, and data. 

The Ufysses spacecraft became the first vehicle In history to reach a polar region of the Son 
when It passed over tie Sun's southern polar area on June 26 after a journey of almost four 
years. Ulysses was deployed from the Space Shuttle Atlantis m October 1 990. 

NASA announced HST findings that the process which may form planets is corrvnon in the 
Milky Way galaxy. Dr. C. Robert O'DeH of Rice University and a colleague, Zheng Wen. formerly 
at Rice and new at the University of Kentucky, surveyed 110 stars and found protoptanetary 
disks around 56 of them The firings reinforce assumptions hat planetary systems are 
common throughout the universe. 

Policy became practice when NASA Administrator Dan«t S. Gokfn announced contract awards 
for two "Smatisat* salaries that wid observe the Earth with unprecedented sensor technology. 
The pioneering manner in which the cost-effective spacecraft are to be built, launched, and 
operated refiected the Agency's vision tor future automated space exploration. Aptty named 
"Lewis and Clark," foe two craft — no larger than a console TV set — are to be developed and 
placed into orbit in 24 months or less and wdl cost less man S60 million apiece. They are 
expected to open new commercial oppor to rubes for American industry and wiH contribute 
significantly to foe scientific goals of NASA’s Mission to Planet Earth and several other 
scientific programs 

NASA and the Federal Aviation Administration announced a jdnt sponsorship of a general 
aviation desitfo competition for students at U.S. aeronautical and engineering universities. The 
contest wiH challenge teams of undergraduates and graduate students— working with faculty 
advisors — to dwetop a multidisciplinary design for general aviation aircraft 

Nfenus is stiu geoio^caty active n places, even though radar images of its surface tocScate that 
liWe has changed m the last haff-Ddiion years. The data from the Magellan spacecraft suggest 
that there are at least two. and possibly more, active hot spots on Venus 


July 

The impact of Comet P/ShoemakeM.mry-9 with Jupiter in July was a seminal event for 
astronomers. Not onfy was the Near Earth Object Program able to detect the comet in 1993 
and predfct its eventual irhpecl— to foe day— but it also afforded an unprecedented campaign 
to observe this event from ground-based and space-based observatories. The observations 
acquired potentiatiy reveaftng data about the composition of comets and foe Jovian 
atmosphere. The event itself was the subject of worldwide interest Irom the soenilc 
community, the media, and the general public Altogether, at least 21 fragments of foe comet 
impacted .to piter, foe largest being about two to three mites in diameter. The dark atmospheric 
dteturbances creeled at foe imped sites became foe meet visible features on Jupiter, but after 
a tew weeks, they began smearing and spreedtog out due to aynospheric turbulence. 
Astronomers believe foat foe impact features wM fade and biend into foe surrounding storms in 
foe Jovian atinoaphero. 

Researchers using the HST announced foe confirmation of a critical tenet of foe Big Bang 
theory — the presence of helium in the early universe. The flmfings added to understanding of 
foe physical conditions that existed in Intergalactic space at a time when foe universe was only 
a tenth of its present age. 

The Space Shuffle Columbia launched on July 8 on a 1 4-day microgravity research mission. 
STS-66, foe second International Microgravity Laboratory flighL was a worldwide research 
effort into foe behavior ol materials and life in the microgravity environment of space. The 
seven-member crow of STS-66 conducted 82 experiments that were developed by more than 
200 scientists from 13 afferent countries. 

NASA announced foe award of a *440 m*ion contract marking foe first time America's two 
teadmg airplane manufacturers have teamed up to develop technologies for a potential future 
U.S. HSCT. The precedent- setting action joins Boeing Commercial Airplane Group with 
McDonnell Douglas Aerospace and other companies to develop airframe technologies lor 
aerodynamics, flight systems, and materials and structures By working togefoer under a 
single contact, foe two companies can reduce duplication, lower costs, and accelerate 
research, ensuring foat the U.S remains at foe forefront in commercial aerospace competition, 

During foe third week of July, America and foe world paused to remember a pivotal moment 25 
years before when a voice radtoed back to Earfo: "Houston, Tranquility Base here The Ea^e 
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hM tended* The event was markad by obsarwicas and lectiraa in atas across the country, 
• twite ty at perspectives, and an appearance at the White House by Apollo 1 1 

astronauts Nett Armstrong, Buzz Akkin, and Michael Collins. 

Tha Space Station Control Board approved a revised assarrWy sequence that provides 
significantly more power lor the U.S. orbiting laboratory along with earlier U S capacity tor 
essential Space Station systems. The new sequence also produces hardware in a more 
i efficient and ooat-effectve manner while sti mam laming the S2.1 bititon annual spend ng cap. 



NASA upted an agreement with McDonnell Douglas Aerospace, ol Huntington Beach, CA. to 
reconfigure the Delta Clipper experimental vehicle tor research to last new technoio^es. The 
DC-X writ be used to test technotopes that could contribute to tie larger goal of gaining low- j 
oast access to apace. The next flight of lhe DC-X is scheduled tor the spring ol 1996. 

NASA and a team of U.S. aircraft and enpne manufacturers and the Russian aircraft firm, 
Tupolev Design Bureau, announced plans to use a Russian Tu-144 supersonic transport tor 
conducting flight research on high-speed enabling technologies. As part ol NASA’s High- 
Speed Resaw ch program, the U.S. industry teem — Boeing. McOomel Douglas, Rockwell 
International, General Electric, and Pratt & Whitney— signed a contract to work with Tupolev to 
modfy its Tu-144 to meet program research needs and to conduct up to 36 flight tests. 

Because of Its size, performance characteristics, and availability, the TU-144 is an effective and 
economical flying testbed, and the flights will provide unkpe aerodynamic, structural, and 
operating environmental data on supersonic passenger aircraft. 

Dr. Eugene Shoemaker, erne of the co-discoverers of lhe comet that struck Aipiter in -Ally 1994. 
was named to chair a committee that w* develop a plan to identify all comets and asteroids 
that may threaten Earth The committee was formed alter a Congressional directive to identify 
ad objects larger than one-half mile in diameter with trajectories that cross the orbit of toe 
Earth. 

On Aug. 1 B, teinch of lhe Shuffle Discovery tor the second Space Radar Laboratory mission 
was aborted t 8 seconds before liftoff due to a problem in one of the high-pressure ckkSmt 
turbopomps in a main engine. The vehicle was roiled back to the Vehicle Assembly Bm Icing far 
repairs and relumed to the launch pad hy a late September flight. 
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NASA completed the turd year of a campaign to measure and monitor toe orbrtte debris 
environment Deta collected by the Haystack Orbital Debris Radar provided good news tor the 
Spec* Station — a! tow altitudes (250-400 mies) toe measured debris population «u below 
predated engineering models. 

Dr. John E Mansfield was named Associate Adrrtinislrator tor a new office of Speoe Access 
and Technology al NASA Headquarters. The new office was created through a merger of toe 
Office of Advanced Concepts and Technology and the Office of Space Systems Development 

An inateumant aboard NASA * Compton Gemma Ray Observatory -discovered” an unusually 
bright X-ray source— one of the brightoot in the sky The new source was named X-ray Nora 
Scot pa or GFO J1 666-40. This ctiacovery led to further observations by radto to teeco pax that 
showed ejections of matter at vteodtiee dose to toe speed of tight X-ray novae are thought to 
be caused by matter sptemg from a normal star onto a black hole — a coAapeed star so dense 
that not wen tight can escape from It 

September ' 

NASA and Boeing announced agreement on the key elements of the prime contact tor the 
International Space Station. The agreement established, tor the flrst time, a joint position fcy 
NASA and its prime contractor on the scope of work, program schedule, oost ceiting, and fee 
arrangement by Racal year and at completion. Hardware lhal wil alow toe Space Shuttle to 
dock teto the Russian Mir Space Station was shipped from toe Energa Production tadftfy in 
Kaliningrad, near Moscow, to the Rockwell Aerospace facility in CA. The docking adaptor was 
mated to the docking base and external airlock in the Shuttle payload bay. in November, after 
integrated checkouts wera c omplete, the entire docking system was detivered to the Kennedy 
Space Center. It wil be instated in Atlantis early next year. 

A new technique for remote sensing lew aboard the Shuttle Discovery during the STS-64 
mission. By tiring a powerful laser down torough the Ear to 's atmosphere and measuring the 
portion of laser energy reflected beck to the Shu Be, scientists were able to observe clouds 
invisible to conventional weather sat etete s and to study toe steucture of a powerful typhoon. 
The laser ranging equipment acquired more than 40 hours of high quality data 

The Space Station's assembly plan was refined and updated in Septerrfoer to enhance toe 
orbital laboratory's scientific capabifttias ty incorporating early provisions ter a oeorifuge. The 
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refinement also allowed tor the construction of Russia's Solar Power Platform earlier and 
meshed the latest weight estimates for Station components with current Space Shuttle 
Program launch commitments. 

NASA signed a $266 million contract with the industry team ol GG Aircraft Engines and United 
Technologies' Pratt & Whitney tor work on the critical propulsion component technologies tor a 
21 st century HSCT. The team will work together to deretop the technology required tor the key 
propulsion components — ultra-tow nitrogen oxide combustors, tow-noise exhaust nozzles, 
mixed-compression inlets, and tow-notse tans. 

The shuttle Endeavour launched the second Space Radar Laboratory mission on Sept 30 tor a 
highly successful flight that repeated many of the April SRL investigations- The October flight, 
which covered the same sites and investigations as the April flight, allowed the scientists to 
Observe the changes of seasons in different ecological settings. Using a technique called 
inierterometry, me team also obtained very precise elevation data on some sites. Both SRL 
missions earned an instrument to study levels of carbon more* toe in the Earth's atmosphere. 
Scientists use measurements of carbon monoxide, which is produced in large amounts by 
fossil- fuel consumption and the burning of forests and other vegetation, to estimate the 
atmosphere's ability to cleanse itself of greenhouse gases. 

October 

NASA lost radio contact with the Magellan spacecraft at 6:02 a.m. EOT on Oct 12. and the 
spacecraft is believed to have burned up in the Venusian atmosphere within two days. The 
vast database on Venus produced by Magellan, which will be studied by planetary researchers 
for many years indudes radar images of 98 percent of the planet's cloud-covered surface and 
a comprehensive gravity field map tor 95 percent of the planet Magellan spent its final weeks 
m low circular orbit around Venus with its solar arrays turned rigdly in opposite directions, like 
the blades ol a windmill. This experiment enabled Magellan to gather unique data on the 
planet's upper atmosphere and the behavior ol a spacecraft entering it This information, 
unanticipated before Magellan's launch, will help engineers design aerobraking maneuvers tor 
upcoming planetary missions such as the Mars Global Surveyor 

In October, asfronomers announced they had accurately measured the distance to the galaxy 
Ml 00 m the Virgo duster of galaxies using observations of Cepheto variable stars by the HST 
The distance was measured as 56 million light years, meaning the universe is between B and 


12 biltion years old, tar younger than previous estimates of up to 20 billion years. The 
measurement of M100 is the first step in a three-year systematic program to measure 
accurately the scale, size, and age of the universe. 

NASA established a new program office to direct the upcoming Wights to the Russia Mir 
Space Station. The Phase One Program Office will be located at the Johnson Space Center 
and wUi be responsible tor coord na ting NASA resources and plans tor a series of spaceflights 
between the US. and Russia. 

Scientists at NASA Ames have Vxind that scheduled rest by pilots during long flights reduces 
fatigue and Improves alertness and performance, according to a report issued in October. The 
findings are tie result of a stucty co-sponsored by NASA and the FAA involving commercial 
pitots in tong-haul flights (more than e#it hours). In conducting the study, NASA scientists 
studied cockpit rest during regularly scheduled trana-Padfic flights. 

NASA's Langley Research Center in Hampton, VA. and the Ford Motor Company ol 
Dearborne. Ml. signed a two-year cooperative agreement tor the transfer of NASA-developed 
technology that wiB improve the design and engtoeering ol Ford vehicles. The agreement is 
tie first broad technology transfer process between NASA and any automotive manufactory. 
Targeted areas <y technology include computational fluid mechanics. Ifow measurement 
techniques, antenna measurements, and advanced materials to improve manufacturing 
processes. 

One NASA environmental mission came to an end when Nimbus-7 was retired in October after 
more than 15 years of operation. The satellite carried a variety of instruments to study the 
Earth's atmosphere and was the precursor to the UARS and ATLAS missions. Nimbus-rs 
most visible success was fie first Total Ozone Mapping Spectrometer (TOMS) instrument, 
which provided scientists with their first full view of the Antarctic ozone hole. The TOMS data 
Viere part of the scientific underpinning for Internationa treaties banrang the use of ozone- 
depleting chemicals. 

In late October NASA announced the formation of a new Office of Policy and Plans in the Ha 
Alan LadwiQ was selected as the Associate Administrator tor the new office. 
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November 

For the first time, an orteting astrophysics satellite was pul into the “hands' of an artifidaJ 
intelligence (Ai) computer program that operates the spacecraft without people at the consols 
durtog overnight shifts, reducing operating costs. NASA's Extreme Ultraviolet Explorer (EUVE), 
operated by the University d California, Berkeley's Center for Extreme Ultraviolet Astrophysics, 
uses a suite of AJ software called E-tods that allow the EUVE scientific operations center to be 
unstaffed for extended periods of time. During the 1 4- hour autonomous operation periods, the 
A l- based software conducts health and safety teste on EUVETs scientific instruments aboard 
the satellite. 

NASA's Wind spacecraft successfully rocketed into orixt aboard a Della II expendable launch 
vehicle from Cape Canaveral Air Force Station, FI. on Nov. 1. The Wind spacecraft will 
measure the basic properties of the solar wind as it interacts with the Earth's magnetic field 
aid atmosphere. The main scientific goal of the mission is to measure the mass, momentum, 
Mid energy of the solar wind that somehow is transferred into the space environment around 
the Earth. 

NASA's Office of Mission to Planet Earth completed a series of Space Shuttle flights dedicated 
to studying the Earth's atmosphere and its relation to the Sun. Designated the ATLAS series, 
these flights in 1992, 1993, and 1994 provided scientists with three snapshots of the Sun and 
the chemistry of the Earth's atmosphere, focusing on ozone depletion During the ATLAS-3 
flight from Nov. 3-14, scientists were able to peer inside the ebbing Antarctic ozone hole and 
"see' the lower concentrations of ozone and higher levels of ozone-depleting chemicals The 
data also clearly differentiated between human-induced ozone depletion and that caused by 
atmospheric dynamics. 

The Ulysses spacecraft — the first probe to explore the Sun's environment at high latitudes — 
completed the first phase of its primary mission when it completed its pass over the Sun's 
southern pole on Nov 5. The spacecraft will beg© its traverse of the Sun's northern pole 
begfentng June 19, 1995 Ulysses mission scientists have found that m the solar polar regtons, 
the solar wind was flowing at a very high velocity of about 750 kriomelers per second (about 
two million mites per hour), nearly double the speed at which fee solar wnd is known to flow at 
lower latitudes Scientists also report finding no ctear evidence yet ol the Sun's magnetic pole 
at the distance of Ulysses, and that cosmic ray intensity m Ihis high latitude region increased, 
but not nearly to the extent predicted 


In preparation for Mure joint activities aboard Mir. NASA announced in November that 
astronauts John E. Bfaha and Shannon W. Lucid would be traveling to Russia in 1 995 for 
training at Star City. These assignments continue the three-phase U.S. -Russian program tor 
cooperation in space. 

Construction crews put finishing touches on a $1 15 million restoration of a unk*re NASA wind 
tunnel that began operating nearly 50 years ago Built in 1946, the 12-foot Pressure Wind 
Tunnel at Ames Research Center has tested models of most commercial U.S. aircraft in service 
over the past half century. incJotfing the Boeing 737, 757. and 767; Lockheed L-101 1 : and 
McDonnell Douglas DC-9 and DC- 10. The new wind tunnel replaces fee original, which 
suffered gradual deterioration of its pressure shell due to excessive use 

The chief executive officers of the nation's 28 largest aerospace contractors teamed up with 
NASA and the U.S. Department of Education in an ambitious plan to improve the nation's 
education. On November 15, the 28 CEOs, NASA Admrestrator Daniel S Goldin, and ULS. 
Department of Education Deputy Secretary Madeleine Kunin signed an agreement to help 
improve students' performance m science and mathematics, increase public scientific literacy, 
promote a strong teacher workforce, and help prepare an adequate pipeline of scientific and 
technical professionals including underrepresented groups. 

Major General Jererrxah W. Pearson (ReL). USMC, announced his resignation as the 
Associate Admrustralor lor the Office of Space Flight Dr. Wayne Littles, former NASA Chief 
Engineer at HQ and former deputy director of the Marshal Space Flight Center, was named as 
the new Associate Adnvnistrator, effective in November. 

In late November, the U.S. and Ukraine signed an agreement that provides the framework for 
chnl cooperation in space projects. The agreement cites potential cooperation in areas such as 
remote sensing for Earth sciences, telecommunications and tetemedtcine, Sfe and biomedical 
sciences, mcrogravity sciences, space research and technology, and space sciences. Also. 
NASA and the Eaton Welding Institute in Kiev. Ukraine, signed a S36.000 definition phase 
contract © develop a plan for flying a space welding tool aboard the Space Shuttle in 1997. 

On Nov. 30. Continental Airlines became the first commercial earner to use the new certified 
wind shear detection system in passenger service. The airborne detection system provides the 
cockpit crew notification of up to 90 seconds © advance of wind shear activity — a hazardous 
weather condition that has been blamed tor the loss of hundreds of lives ©ar plane crashes 
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AflasAgena 

- 

29 

0 

0 

Atlas E/F 

— 

- 

3 

e 

Adas Cerdar 

— 

17 

27 

16 

Adas II S/A 

- 

- 

- 

- 

Daft* 

- 

49 

74 

31 

Juno II 

3 

2 

0 

0 

Saturn 1 

- 

6 

0 

0 

Saturn IB 

- 

3 

4 

0 

Saturn V 

- 

7 

6 

0 

Scout 


24 

28 

11 

Shuttle 

- 

- 

- 

31 

Thor Able 

2 

2 

0 

0 

Thor Aflena 

- 

10 

2 

0 

Thor Delta 

— 

20 

0 

1 

Titan II 

- 

11 

0 

0 

Titan III 


- 

- 

- 

Titan Centaur 

- 

- 

7 

0 

Vanguard 

2 

0 

0 

0 


j TOTAL 


181 


151 


96 


1991 


1992 


1993 


1994 


TOTAL 









Summary of Announced Payloads 



1957*1959 

.... 1960-1969 


1960-1969 

■m 

rm 

m 

cm 

1994 


Argentina 



- 


i 

0 

0 

0 

0 

1 

AaaSat 

— 

- 

— 

— 

i 

0 

0 

0 

0 

1 

ASCO 

- 

- 

- 

2 

0 

0 

0 

0 

0 

2 

Australia 

- 

1 

1 

3 

0 

0 

2 

0 

1 

8 

Brazil 

— 

- 

- 

2 

1 

0 

0 

1 

1 

5 

Canada 

- 


4 

5 

0 

2 

1 

0 

0 

12 

China 



8 

16 

5 

1 

2 

1 

5 

38 

asfussR) 

6 

399 

1028 

1132 

96 

101 

77 

59 

64 

2961 

Cooperative * 


14 

23 

4 

3 

5 

3 

1 

1 

54 

Czechoslovakia 

— 

0 

1 

1 

0 

0 

0 

0 

0 

2 

ESA 

— 

2 

5 

14 

1 

4 

1 

2 

1 

34 

France 

- 

4 

14 

5 

2 

6 

3 

2 

0 

32 

Germany 



3 

7 

1 

1 

1 

0 

2 

14 

India 

— 


1 

S 

1 

1 

2 

1 

2 

18 

Indonesia 


- 

1 

3 

1 

0 

1 

0 

0 

7 

InMarSat 

- 

~ 

2 

— 

1 

0 

1 

0 

0 

2 

Israel 

— 

— 

— 

1 

1 

0 

0 

0 

0 

2 

Jtafy 


- 

1 

- 

0 

1 

0 

2 

0 

4 

Japan 

— 

- 

18 

26 

7 

2 

3 

1 

4 

61 

Korea 

- 

- 

— 

— 

- 

- 

1 

1 

0 

2 

Luxembourg 

- 


- 

- 

- 

- 

- 

1 

0 

1 

Mexico 



— 

2 

0 

0 

0 

1 

1 

4 

NATO 

— 

- 

5 

1 

0 

1 

0 

1 

0 

B 

Pakistan 


- 

— 

- 

1 

0 

0 

0 

0 

1 

PanAmSat 

- 

- 

~ 

1 

0 

0 

0 

0 

0 

1 

Saudi Arabia 


- 

— 

— 

— 

~ 

1 

0 

0 

1 

Spain 


- 

— 

- 

_ 

— 

1 

1 

0 

2 

Sweden 

- 

- 

— 

2 

0 

0 

1 

0 

0 

3 

United Kingdom 

- 

1 

6 

4 

5 

2 

0 

0 

0 

IB 

United States * 

16 

614 

247 

191 

31 

30 

27 

29 

27 

1214 

1 TOTAL 24 

i * Separate Breakdown Follows 

1036 

1366 

1431 

159 

157 

128 

104 

109 

4513 
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Summary of USA Payloads 



1967-1059 

1960-1960 

U.S. Payloads 
1070-1979 

1960-1969 

I960 

1991 

1992 

1993 

1994 

TOTAL 

AW SAT 

- 

- 

3 

0 

2 

0 

0 

0 

0 

5 

AT&T 

— 

4 

0 

1 

0 

0 

0 

1 

0 

6 

ASC 

- 

- 

- 

1 

0 

1 

'0 

0 

0 

2 

COMSAT 

- 

9 

21 

15 

2 

1 

3 

1 

1 

53 

DOD 

11 

437 

140 

86 

16 

15 

11 

10 

11 

737 

GTE 

— 

- 

_ 

0 

1 

1 

0 

0 

0 

B 

Hughes 

- 

- 

- 

7 

1 

0 

2 

1 

0 

13 

NASA 

7 

155 

67 

49 

7 

11 

11 

11 

11 

329 

NOAA 

- 

9 

10 

11 

0 

1 

0 

1 

1 

33 

N. UlahUrvv 

— 

— 

_ 

1 

0 

0 

0 

0 

0 

1 

RCA 

~ 

— 

3 

7 

1 

0 

0 

0 

0 

11 

SBS 

- 

- 

~ 

4 

1 

0 

0 

0 

0 

5 

wu 

_ 


3 

3 

0 

o 

0 

o 

0 

6 

TOTAL 

16 

614 

247 

191 

31 

30 

27 

25 

24 

1209 


1967-1969 

1990-1996 

Cooperative Payloads 
1970-1979 

1960-1999 

1990 

1991 

1992 

1993 

1994 

TOTAL 

NASA/Canada 

- 

3 

2 

0 

0 

0 

0 

0 

0 

5 

NASA/DOD 

- 

- 

- 

— 

2 

2 

0 

0 

1 

5 

NASA/ESA 

- 

2 

4 

0 

0 

1 

a 

2 

0 

9 

NASA/France 

- 

1 

3 

2 

0 

0 

i 

0 

0 

7 

Franc^Germary 

- 

- 

2 

0 

0 

0 

0 

0 

0 

2 

NASA/Germany 

- 

1 

3 

0 

t 

0 

0 

0 

1 

6 

NASA/HaJy 

- 

2 

2 

1 

0 

0 

1 

0 

0 

6 

NASA/ Japan 

- 

- 

- 

— 

— 

- 

1 

0 

0 

1 

NASA/Nethedanda 

_ 

— 

1 

1 

0 

0 

0 

■9 



NASA/NO AA 

_ 

— 

2 

0 

0 

1 

0 

Bfl 



NASA/NRL 

- 

2 

1 

0 

0 

0 

0 

il 

IBS 


NASA/Spain 

- 

- 

1 

0 

0 

0 

0 

H 

Esh 


NASA/UK 

_ 

3 

2 

0 

0 

■J 

o 

N 


- Hfrm ; 


■BHBBI 

14 

24 


3 

5 

3 

4 

3 

59 


B-7 






Shuttle Approach and Landing Tests 


Fight 

Flight Data 

Weight (kg) 

Description of Fight 


Feb 18, 1977 

64.717.0 

Unmanned inert Orbit er (Enterprise} mated to Shuttle Carrier Aicraft (SCA) to evaluate low speed performance and handling quashes at Ortoter/SCA 
combination SCA Crew: Ffehugh L Fulton, Jr., Thomas C. McMurtiy . Vfc Horton, and Slop Guidry. FSgN Time: 2 hours 10 minutes. 

Captive inert 
FSg«2 

Feb 22, 1077 

64,717.0 

Unmanned inert Orbiter (Enterprise) mated to SCA to demonstrate flutter free enveiope. SCA Crew: Ffehugh l. Fulton, Jr., Thomas C. McMurtiy, 
Vic Horton, and Skip Guidry. Fight Time: 3 hows 1 5 minutes. 

Captive heel 
FSgN 3 

Feb 25, 1977 

64,717.0 

Unmanned inert Orbiter (Enterprise) mated to SCA to complete flutter and stabity testing. SCA Crew. Fitzhugh L Futon, Jr., Thomas C. McMurtry, 
Vic Horton, and Skip Guidry. Fight Tme: 2 hours 30 minutes. 

Captiw Inert 
FSgN 4 

Feb 28, 1977 

64,717.0 

Unmanned inert Orbiter (Enterprise) mated to SCA to evaluate configuration variables. SCA Crew: Ffchugh L. Futon, Jr., Thomas C. McMurtry, Vic 
Horton, and Skip Guidry. Fight Time: 2 hours 1 1 minutes 


Mar 2, 1977 

65.142.0 

Unmanned inert Orbier (Enterprise) mated to SCA to evaluate maneuver performance and procedures. SCACrew: Fitzhugh L Futon, Jr., A. J. Roy. 
Vic Horton, and Skip Giadiy. Fight Time: 1 hour 40 minutes. 

Captive Active 
Fight 1 A 

Jun 18, 1977 

68,462.3 

First manned captive active flight with Fred W. Haas. Jr. and C. Gordon Futertcn, Jr. Manned active Orbiter (Enterprise) mated to SCA for initiaJ 
performance checks of Orbiter Flig hi Control System. SCACrwr Fitzhugh L Futon, Jr., Thomas C. McMurtry, Vk Horton, and Stop Guidry. Fight 
Time: 56 minutes. 

Captive Active 
FlghM 

Jun28, 1977 

68,462.3 

Manned cafkrve active flight with Joe H. Engle and Richard H. Truly. Manned active Orbier (Enterprise) mated to SCA to verify conditions in 
preparation for free flight. SCACrew: Fitzhugh L Futon, Jr. and Thomas C. McMurtry. Fight Tme: 1 hour 3 minutes. 

Captive Active 
Fight 3 

Jut 26, 1977 

68,462.3 

Manned captive active flight with Fred W. Haise, Jr. and C. Gordon F uteri on, Jr. Manned active Orbiter (Enterprise) mated to SCA to verity conditions in 
preparation for free fhghL SCACrew: Fitzhugh L Futon, Jr. and Thomas C. McMurtry. Fight Time: 59 minutes. 

Free Flight 1 

Aug 12. 1977 

68,039.6 

F»st manned free fight with Fred W. Haise. Jr. and C. Gordon Futerton, Jr. Manned Orbiter (Enterprise) with taicone on, released from SCA to verify 
handling quatees of Orbiter SCACrew. FtzhughL Futon, Jr. and Thomas C. McMurtry. Fight Tme: 53 minutes 51 seconds. 



68,039.6 

Manned free fight with Joe H Engle and Richard H. Truly. Manned Orbiter (Enterprise) released from SCA to verfy characteristics of Orbiter. SCA 
Crew Fitzhugh L Futon, Jr. and Thomas C. McMurtry. FlgN Tme: 54 minties 55 seconds 

Free Fight 3 

Sq>23. 1977 

68,402.4 

Manned free ffigN wth Fred W Haise, Jr. and C. Gordon Futerton, Jr. Manned Orbiter (Enterprise! released from SCA to evaluate Orbiter handling 
characteristics. SCACrew Fitzhugh L Fition, Jr. and Thomas C. McMutiy. FSgN Tme: 51 minutes 12 seconds. 

FreeFIgNA 

Oct 12, 1877 

68,817.5 Manned free fight wth Joe H. Engle and Richard H. Truly. Manned Grbtec (Enterprise) with taicone off and three simulated engine bets instaled, 

i released from SCA to evaluate Ortater handing characteristics. SCACrew: Fitzhugh L Fulton, Jr. and Thomas C. McMurtry. Fight Tvne: 1 hour 7 
minutes 48 seconds. 

Free Fight 5 

Oct 26, 1977 

68,8252 

Manned free flight wth Fred W Haise. Jr and C Gordon Futerton, Jr. Manned Orbiter (Enterprise) with taicone off, released from SCA to evaluate 
performance of landing gear on paved runway . SCA Crew: Ftzhugh L Futon, Jr. and Thomas C. McMurtry. Fight Tme: 54 minutes 42 seconds. 
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CIS (USSR) Spacecraft Designations 



ALMAZ: Study geology, cartography, ocaanography. ecology, and agriculture. 
BURAN (Snowstorm): Reusable orbital space shuttle 
COSMOS: Designation given to many (Afferent activities in space. 

EKRAN (Screen): Geosynchronous comsat tor TV services. 

ELECTRO: Geosynchronous metaoroiogicai satellite. 

ELEKTRON: Dual satelitas to study the radiation belts. 

FOTON: Scientific sat elite to continue space materials studtea, 

GALS: Geosynchronous Direct Broadcast TV sateWte. 

GAMMA Radiation detection satellite. 

GORIZONT (Horizon): Geosynchronous comsat for international relay. 

GRAN AT AstrophysicaJ orbital observatory. 

INFORMATOR: Collect and transmit information for the Ministry of Geology. 
MTERCOSMOS: International scientific saleiite. 

ISKRA: Amateur radio satellite 

KORONAS: Earth orbiting satellite for scientific study of the sun. 

KRISTALL Module carrying technical and biomedical instruments to MIR. 
KVANT: MIR space station astrophysics module. 

LUNA Lunar exploration spacecraft 
MARS: Spacecraft to explore the planet Mars. 

METEOR: Pol» orbiting meteorological satellite. 

MIR (Peace): Advanced manned scientific space station in Earth orbit. 

MOLNIYA (Lightning): Part of the domestic communications sateifite system. 
NADEZHDA: Navigation sateifite. 

OKEAN: Oceanographic satellite to monitor ice conditions. 

PHOBOS: International project to study Mars and its moon Phobos. 

PtON: Scientific sateifite for research of the upper atmosphere. 

POLYOT: Maneuverable satellite capable of changing orbits. 

PROGNOZ (Forecast): Scientific interplanetary satellite. 

PROGRESS: Unmanned cargo flight to resupply manned space stations. 
PROTON: Scientific sateifite to investigate the nature of Cosmic Rays. 

RADIO: Small radio relay satellite for use by amateurs. 

RADUQA: Geosynchronous comsat for telephone, telegraph, and domestic TV. 
RESURS: Earth resources satellite. 

SALYUT: Manned scientific space station in Earth orbit 

SOYUZ (Union): Manned spacecraft for flight in Earth orbit 

SPUTNIK: Early series of satellites to develop manned spaceflight 

VEGA' Two spacecraft international project to study Venus and Halley's Comet 

VENERA Spacecraft to explore the planet Venus. 

VOSKHOO: Modified Vostok capsule for two and three Cosmonauts. 

VOSTOK (EasQ: First manned capsule; placed six Cosmonauts in orbit 
ZOND; Automatic spacecraft development tests. Zond 5 was the first 
spacecraft to make a drcumlunar flight and return safety to Earth. 
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NASA Astronauts 


Nairn 

Service 

kiation 

Portion 

Total 

Flight Time EVA Fight Time 
(hnmki:aec) (herein) (hrmtotaec) 

Name 

Service 

Mission 

Position 

Total 

Flight Time EVA Flight Time 
(hr min: sec) (hr min) (hrmkirsec) 

Acton, Loren W., PhD 

Civ 

STS-51F 

PS 

190:4526 


190:45:26 

Blaha, Joim E-. Cd 

USAF 

STS-29 

PI 

119:3852 

78920:37 

Adamson , James C . LtCd 

USA 

STS-28 

MS 

121 DO ©8 


3342235 



STS-33 

PI 

12036:46 




STS-43 

MS 

2132227 





STS-43 

Cdr 

2132227 


Akers, Thomas D. Maj 

USAF 

STS-41 

MS 

96:1 0D3 


B71 26:16 



STS-58 

Cdr 

336:12:32 




STS49 

MS 

213:1738 

16:14 


Biufort, Gukxi S., Cd 

USAF 

STS-8 

MS 

14538:43 

688:36:38 



STS-61 

MS 

25*5835 

1325 




STS-61 A 

MS 

168:4451 


Attin, Edwin E, Jr., Cot 

USAFRa 

Gemini 12 

PH 

94:3431 

0537 

2865336 



STS-39 

MS 

19923:17 




Apdoll 

LMP 

196:1835 

*02:15 




STS-53 

MS 

175:19:47 


Alan, Andrew M., Maj. 

USAF 

STS-46 

PH 

191:16307 


52632:48 

Bobko, Karol J., Cd 

USAF 

STS-6 

PI 

12023:42 

30633:43 



STS-62 

P* 

336:16:41 





STS-5 ID 

Cdr 

1675523 


Aten,JosaF#iP. Pt£> 

Civ 

STS-5 

MS 

122:1426 


3135922 



STS-51J 

Cdr 

97:44:38 




STS-5 1 A 

MS 

191:4456 

12:14 


Bdden, Charles F„ Cd 

USMC 

STS61-C 

PI 

14633:51 

6803923 

AJ-Saud, Sakron 

Or 

STS-61 G 

PS 

1693852 


16938:52 



STS-31 

PI 

121:1636 


Anders, Wiliam K, B. Gen, 

USAF 

Apofto 8 

LMP 

1 47:00:42 


2063031 



STS-45 

Cdr 

214:1024 


Apt, Jerome PhD 

Civ 

STS-37 

MS 

14332:46 

10:49 

60352:38 



STS-60 

Cdr 

1993932 




STS-47 

MS 

1903023 



Bondar, Roberta L, PhD 

Civ 

STS-42 

PS 

193:15:43 

193:15:43 



STS-59 

MS 

26*4930 



Borman, Frank, Cd. 

USAF Ret Gemini 7 

Cdr 

330:3531 

477:36:13 

Armstrong, Nei 

Civ 

Gemini8 

Cdr 

10:4126 


20630:01 



ApokS 

Cdr 

14730:42 




Apololl 

Cdr 

195:1835 

*0232 


Bowersoa, Kenneth D., U. Cdr.USN 

STS-50 

PI 

331:3034 

5912839 

Bagian, James P. MD 

Civ 

STS- 29 

MS 

1193852 


3375436 



STS-61 

PI 

25958:35 




STS-40 

MS 

218:15:14 



Brand, Vance D. 

Civ 

Apoio SovuzCMP 

2172823 

7483351 

Baker, Elen S..MD 

Civ 

STS-34 

MS 

1193920 


4513924 



STS-5 

Cdr 

122:1426 




STS-60 

MS 

33130D4 





STS-41B 

Cdr 

191:1555 


Baker, Michael A Capt 

USN 

STS-43 

PI 

2132227 


72034:48 



STS-35 

Cdr 

2153537 




STS-52 

PI 

23656:13 



Brandenstein, Daniel C., CaptUSN 

STS-8 

PI 

14538:43 

7893550 



5TC88 

Cdr 

269:4638 





STS81G 

Cdr 

1693852 


Bartoe, John-Qavid F., PhD 

Or 

STS-51F 

PS 

190:4526 


190:4526 



STS-32 

Cdr 

2613037 


Baudry, Patrick, Lt. Cal 

FAF 

STS-61 G 

PS 

16938:52 


16938:52 



STS-49 

Cdr 

213:1738 


Been, Alan F.. Capt 

USN Ret 

Apoio 12 

LMP 

244:3624 

■07:45 

1666:4733 









Skyhrb 3 

Cdr 

1416:1139 

02:45 










•tuner Surface EVA 





Suborbital Fight 
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NASA Astronauts 


Nam 

Service 

Mhsiofl 

Poll ion 

Total 

Flight Time EVA Flight Time 
(hr min: sec) (hr:mln) (hr:mln:sec) 

Name 

Service 

Mission 

Position 


Bridges, Boy D, Col 

USAF 

STS-51-F 

PI 

190:4526 


190:4526 

Chiton, Kevin P, U. Col. 


1:1 

PI 

213:17:38 





STS-47 

PI 

19030:23 


4530225 



STS-59 

PI 

269:49:30 





STS-66 

PI 

262:3202 



Cleave. Mary L, PhD 

CN 

STS-61B 

MS 

165:04:49 



Brown. Marie F.. Li Cd USAF 

STS-28 

MS 

12100D8 


24927:51 



STS-30 

MS 

96:5628 





STS-48 

MS 

12827:51 



Clervoy. Jean Francois, MD 

Civ 

STS-66 

MS 

262:32X12 



3uchS, James F., Cd 

USMC 

STS-51 C 

MS 

73:3323 


4902457 

Cfcrtord. M. Richard U. Col 

USA 

STS-53 

MS 

175:19:47 





STS-61A 

MS 

168:44:51 





STS-59 

MS 

269:49:30 





STS-29 

MS 

119:3852 



Coats, Mehael L, Capt. 

USN 

STS-41 D 

PI 

144:56:04 





STS-48 

MS 

1282751 





STS-29 

Cdr 

119:38:52 



3urech, Daniel W. Cdr 

USN 

STS-51 

MS 

236:11:11 


50521:19 



STS-39 

Cdr 

19923:17 





STS-68 

MS 

269:4638 



Coded, Kenneth 

Civ 

STS-56 

MS 

22268:16 



labana, Rotort D„ LI Cot 

USMC 

STS-41 

PI 

98:1033 


626:57:14 

GcAinj, Michael, M. Gen 

USAF 

Gemini 10 

PI 

70:4639 

0130 




STS-53 

PI 

175:19:47 





Apoio 11 

CMP 

195:18:35 





STS-65 

C* 

353:55 IX) 



Conrad, Chartes (Pete), Capl 

USN Ret 

Gemini 5 

PI 

190:55:14 



Sameron, Kenneth D. Col 

USMC 

STS-37 

PI 

14322:45 


365:4101 



Gemini 11 

Cdr 

71:1738 





STS- 56 

Cdr 

w.vu 





Apdo 12 

Cdr 

244:36:24 

*07:45 


[^ipenter, M. Scott, Cdr. 

USNRel 

Aurora 7 

Cdr 

4:5605 


4:5605 



Skytab 2 

Cdr 

672:49:49 

0551 


Can, Gerald P., Col 

USMC Ret Skytab 4 

Cdr 

201631:16 

15:48 

201601:16 

Cooper, L Gordon, Jr., Col 

USAF Ret Faith 7 

PI 

34:19:49 



Carter, Manley, Cdr, 

USN 

STS- 33 

MS 

12006:46 


12008:46 



Gemim5 

Cdr 

19055:14 



Casper, John H., Col 

USAF 

STS-36 

PI 

106:1822 


585:1322 

Covey, Richard 0., Cd 

USAF 

STS-51 1 

PI 

170:17:42 





STS-54 

Cdr 

143:38:19 





STS-26 

PI 

9730:11 





STS-62 

Cdr 

335:16:41 





STS-38 

Cdr 

1175427 



Conker. Robert J. 

Civ 

STS-61C 

PS 

146:03:51 


1460351 



STS-01 

Cdr 

25958:35 



Ceman, Eugene A, Cap*. 

USN Rat 

Gemini 9A 

PI 

7220:50 

0208 

566:10:12 

Creighton, John 0., Cap! 

USN 

STS-51 G 

PI 

169:38:52 





Apoio 10 

LMP 

192X0:23 





STS-36 

Cdr 

106:18-22 





Apdo 17 

Cdr 

301:5159 

*2204 




STS-48 

Cdr 

1282751 



Chang-Dtaz, Frantfn R-, PhD. Civ 

STS51C 

MS 

146 0351 


856:08:40 

Crippen, Robert L, Capl 

USN 

STS-1 

PI 

5420:53 





STS-34 

MS 

119:3920 





STS-7 

Cdr 

1462359 





STS-46 

MS 

191:1607 





STS-41C 

Cdr 

167:4037 





STS60 

MS 

1990922 





STS-41 G 

Cdr 

1972333 



JHM.Lim.PKl 

_Efc 

,,81845 ... 

-MS 

353:5500 


Kasaa 



“ Suborbital Flkjht 
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NASA Astronauts 


Naim 

Sarvlca 

Mission 

Position 

Total 

Flight Tima EVA Fight Tim 
(hrmintsac) (hr.mln) (hrunln:sae) 

Naim 

Sarvlca 

Mission 

Position 

Total 

Flight Time EVA Fight Tint 
(hr.min:sac) (hr.mln) (hrmkvsec) 

Cdbertson, Frank L, Capt. 

USN 

STS-38 

PI 

117:54:27 


35455:38 

Gaffney, F. Draw Dr. 

Civ 

STS-40 

PS 

218:15:14 


218:15:14 



STS-51 

Cdr 

236:11:11 



Gardner, Data A, 

USN 

STS-8 

MS 

14558:43 


3385339 

Cunningham, Water 

Civ 

Apolo 7 

LMP 

2605933 


2605953 



STS-51 A 

MS 

191 :4456 

12:14 


Davis, N. Jan, PhD 

Civ 

STS-47 

MS 

1963023 


389:39:45 

Gardner, Guy S„ U. Cd. 

USAF 

STS-27 

Pt 

1055537 


3261644 



STS-60 

MS 

1995922 





STS-35 

PI 

215:5557 




Civ 

STS- 50 

PS 

3313034 


3313034 

Gam.E-J. ’Jake' 

Civ 

STS-61D 

PS 

1675523 


1675523 

buffv. Brian K..U,Cd. USAF 

STS-45 

PI 

214:1024 


4555:1 B 

Gameau, Marc, PhD 

Civ 

STS-41G 

PS 

1972333 


1972333 



STS-57 

PI 

239:44:54 



Garriott, Owen K., PHD 

Civ 

Skylab 3 

PI 

1416:1159 

13:44 166358:33 

Duka, Charlas M B Gan. 

USAF 

Apolo 16 

LMP 

2655155 

*20:14 

*2665155 



STS-9 

MS 

247:4724 



Dunbar, BorrieJ., PhD 

Civ 

STS-61A 

MS 

168:4451 


761:1732 

Gardner, Dale A, 

USN 

STS-8 

MS 

1455643 


336:5339 



STS-32 

MS 

261 00:37 





STS-51A 

MS 

191:4456 

12:14 




STS-50 

MS 

3313054 



Gardner, Guy S„ LL CoL 

USAF 

STS-27 

Pt 

1055537 


3261644 


Civ 

STS-35 

PS 

2150557 


2155557 



STS-35 

PI 

215:5557 




USAF Rat Aooto7 

CMP 

2605953 


2605953 

Gam, L J. 'Jake' 

Civ 

STS-50 

PS 

1675523 


1675523 


Civ 

STS-51 F 

MS 

190:4526 


190:4626 

Gameaii, Marc, PhD 

Civ 

STS-41G 

PS 

19723:33 


1972333 

Engia, Joa H.. Cd 

USAF 

STS-2 

Cdr 

54:13:12 


244:30:54 

Garriott, Owen K., PhO 

Civ 

SkytabS 

Pt 

1416:1159 

13:44 18635833 



STS-51 1 

Cdr 

170:17:42 





STS-9 

MS 

247:4724 



Evans, Ronald R., Capt 

USN Rat 

Apolo 17 

CMP 

3015159 

0156 

3015159 

Gemar, Charles D„ Lf. Col 

USA 

STS-38 

MS 

1175427 


781:3659 

: abran, John M. Col 

USAF 

STS-7 

MS 

1462359 


3165251 










STS-61G 

MS 

1693852 





5TS-62 

MS 

335:16:41 




O t 

STS-58 

PS 

336:1232 


336:1232 

Gibson, Edward G„ PhD 

Ci/ 

Skylab 4 

PI 

201851:18 

1520 

201651:16 

Fisher, Anna L, MO 

Civ 

STS-51A 

MS 

191:4456 


191:4456 

Gteon, Robert L, Cdr. 

USN 

STS41B 

PI 

191:1555 


63256:46 

Fishar, Wiiam F,, MD 

Civ 

STS-51 1 

MS 

170:1 7:42 

1151 

170:17:42 



STS61C 

Cdr 

1465351 



: oale, C. Michael PhD 

Civ 

STS-45 

MS 

214:1024 


436:18:40 




Cdr 

1055537 





STS-56 

MS 

22256:16 





STS-47 

Cdr 

1903023 




Civ 

STS-45 

PS 

214:1024 


214:1024 

Gienn, John K, Jr„Cd 

USMCHet Friendship 7 Cdr 

45523 


45623 

nJerton, C. Gordon, Col. 

USAF 

STS-3 

PI 

19254:46 


38250:12 

Godwin, Linda M. PhD 

Civ 

STS-37 

MS 

14332:45 


41322:15 



STS-51 F 

Cdr 

190:4526 





STS-59 

PC 

269:4930 



: urrar, Reinhart PhD 

Civ 

STS-61A 

PS 

166:4451 


1664451 

Gordon, Richard F . Jr., Capt. USN Ret 

Gemini 11 

PI 

71:1758 

0157 

3155332 










Apolo 12 

CMP 

2443624 
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NASA Astronauts 

■_ | foSr 


Hum 

Service Mtoskxi 

Portion Fight Time 

EVA 

Fight Tima 

Name 

Service 

Mission 

Portion 

Fig hi Time 

EVA Flight Time 



(hrminraec) (hrmki) (hr:mln:eec) 





(hr:min:aec) (hr min) (hrmln:aec) 

Grabe, Ronrtd J., Cd 

USAF STS-51J 

PI 97:44:30 


627:41:40 

Hence, Karl G.. PhD 

Crv 

STS-51F 

MS 

190:4526 


190:4526 


STS-30 

Pt 96:5628 



Hemet, Thomas J. 

USA 

STS-44 

PS 

166.3227 


166:5227 


STS42 

Cdr 193:15:43 



Helms, Susan, Maj. 

USAF 

STS-54 

MS 

14338:19 


40628:16 


STS-57 

Cdf 239:44:54 




STS-64 

MS 

2624957 



Gregory, Frederick D., Col 

USAF STS-51B 

Pt 16838:46 


4553739 

Hetricks, Terence T. Cd 

USAF 

STS-44 

PI 

166:5227 


406:3226 


STS-33 

Cdr 12036:46 




STS-55 

PI 

23939:59 




STS-44 

Cdr 166:5227 



Hieb, Richard J 

Crv 

STS-39 

MS 

19926:17 


766:38:55 

Griggs, S. David 
Grissom, WgiUlCd. 

Crv STS-51D 

MS 167:5523 

03:10 

1673523 



STS-49 

MS 

213:1738 

17:42 


USAFnAerty Bel 

PI 15:37 


5.38.38 



STS-65 

MS 

3535530 



Gamin 3 

Cdr 4:5221 



Hamers, David C., LL Col 

USMC 

STS-51J 

MS 

97:44:38 


494:18:54 

Guterraz, Sidney M. LL CoL 

USAF STS-40 

PI 218:15:14 


488.34:44 



STS-26 

MS 

9730:11 



STS-59 

Cdr 269:4930 





STS-30 

MS 

106:1822 



Habel, Janes D, Jr., U Co. 

USAF STS85 

PI 353*530 


3533530 



STS42 

MS 

193:15:43 



-Wee, Fred W 

Or Apolo 13 

IMP 142:54:41 


142*4:41 

Honman, Jeffery A., PhD 

Crv 

STS-51D 

MS 

167:5523 

03:10 

834:15:12 

Hammond, L BWna, Jr Cd 

USAF STS- 39 

PI 19926:17 


46216:14 


STS-35 

MS 

2153537 




STS-64 

PI 2624937 





STTS-46 

MS 

91:1837 



Harbaugh, Gregory J. 

Or STS-39 

MS 19926:17 

0427 

34334:36 



STS-61 

MS 

25958:35 

2233 


STS-54 

MS 14338:19 



Hughes-Fufcd, M*e Dr. 

Civ 

STS-40 

PS 

218:15:14 


218:15:14 

Harm, Bemad, Jr., Dr. 
-tart, Terry J 

CIV STS-55 

MS 239:3989 


2393939 

Irwin, James B„ Coi 

USAF 

ReApolo 15 

LMP 

295:11:53 

*18:35 

295:1 1*2 

Or STS-41C 

MS 167:4037 


167:4037 

Ivins, Marsha S, Civ 


STS32 

MS 

2613037 


787:33:25 

Hartsfetd, Henry W. 

USAFRrtSTS-4 

PI 16939:31 


4825026 



STS-46 

MS 

191:1637 



STS-41D 

Cdr 144:5634 





STS-62 

MS 

335:16:41 




STS81A 

Cdr 168:44:51 



Jarvis, Gregory B 

Ov 

STS-51L 

PS 

m 


m 

Hauck, Frederic* H., Cap! 

USN STS-7 

PI 14623:59 


4353936 

Jamison, Mae C., MO 

Crv 

STS47 

MS 

1903023 


190:30:23 


STS-51A 
STS- 26 

Cdr 191:44:56 

Cdr 9730:11 



Jemigan, Tamara E. PhD 

Civ 

STS-40 

STS-52 

MS 

MS 

218:15:14 

236:56:13 


455:1127 

Hawley, S»even A., Ph 

Or STS-41D 

MS 144:5634 


4121631 


Crv 

STS-59 

MS 

269:49:30 


539 35:38 


STS61C 

MS 1463331 





STS-68 

PC 

269:4638 




STS-31 

MS 121:1636 
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NASA Astronauts 


Ham* 

Service 

Mtsefcm 

Total 

Position Fight Time EVA Fig hi Tim* 

(hrmki:Mc) (hr:mln) (hrmimeec) 

Name 

Sendee 

Mission 

Position 

Total 

Fight Time EVA Fight Time 
(hrminrsec) (hrmin) (hnnilnieec) 

Herein. Joseph P., Capt 

USNRet Skybb 2 

PI 

672:49:49 

0330 

672:49:49 

Mated*. Franco. PhD 

Civ 

STS-46 

PS 

191:16:07 


191:1607 

Krikatev, Sergei 

CIS 

STS-60 

MS 

199:0922 


1990902 

Mattingly, Thomas K.. Capt 

USN 

Apolo 16 

CMP 

2653105 

0124 

508:3359 

LM.kMiC.Maj 

USAF 

STS-30 

MS 

96:56:28 


550:16:48 



STS-4 

Cdr 

1690031 





STS-47 

MS 

1900023 





STS-51C 

Cdr 

733323 





STS-64 

MS 

262:49:57 



McArthur, Wiliam, Jr., It Co 

USA 

STS-58 

MS 

336:1232 


336:1232 

jtfsma, David C., Cdr 

USN 

STS-41G 

MS 

1972333 

0329 

5323405 

McAuBfe, S. Christa 

Or 

STS-51L 

PS 

m 


N/A 



STS-2B 

MS 

1210008 



McBride. Jon A., Cdr 

USN 

STS-41G 

Pt 

1972333 


19723:33 



STS-45 

MS 

214:1024 



McCandtess, Bruce, Capt 

USN 

STS41-B 

MS 

191:1535 

1137 

191:1556 

Lenoir. W#am 8 , PhD 

Civ 

STS-5 

MS 

122:1426 


122:1426 

McCuley, Michael, Cdr 

USN 

STS-34 

PI 

1193920 


1193920 

Lichtenberg, Bryon K , PhO 

Civ 

STS-9 

PS 

247:4724 


46157:48 

McDivin, James A, B. Gen 

USAF Rat Gemini 4 

Cdr 

9756:12 


3385706 



STS-45 

PS 

214:1024 





Apolo 9 

Cdr 

2410034 



Lind, Don Leslie, PhO 

CIV 

STS-5 IB 

MS 

16800:46 


16808:46 

McMonagte. Donald R. LtCoL USAF 

STS-39 

MS 

19923:17 


6053638 

Lnenger, Jerry, HD. PtD 

USN 

STS-64 

MS 

262:49:57 





STS-54 

PI 

14338:19 



Lounge, John M. 

Civ 

STS-511 

MS 

170:17:42 


4822300 

McNar .Ronald E., PhO 

Civ 

STS-448 

<MS 



191:1535 



STS-26 

MS 

9700:11 





STS-51L 

MS 

m 





STS-35 

MS 

2150507 



Merta, Cad J., CoL 

USAF 

STS-38 

MS 

1175427 


712:1328 

Lousma, Jack R.,Cd 

USMC 

Sky lab 3 

PI 

1416:1109 

1030 

i6oeri555 



STS-50 

MS 

331:3004 





STS-3 

Cdr 

19204:46 





STS-64 

MS 

262:49:57 



LowM, James A., Jr., Capt 

USN Rtf 

Gemni7 

PI 

3303501 


715.0435 

Meinick, Bruce E., Cdr 

USCG 

STS-4 1 

MS 

98:1003 


31127:41 



Gemini 12 

Cdr 

943431 





srs-«9 

MS 

213:17:38 





Apdk>8 

CMP 

14700:42 



MerWd, Ul. PhO 

CN 

srs-9 

PS 

247:4724 


4410307 



Apolo 13 

Cdr 

14234:41 





STS-42 

PS 

193:15:43 



Lw, G. Daw! 

Civ 

STS-32 

MS 

2610037 


7140738 

Meeaerschmid, Ernest, PhD 

CN 

STS-61A 

PS 

168:4451 


168:4451 



STS-43 

MS 

2132227 



Edger D . Cap! 

USN Ret 

Apolo 14 

LMP 

2160158 

0023 

21601:58 



STS-67 

PC 

230:44:54 

0650 


Mohri, Mamoru.PhO 

CN 

STS-47 

PS 

190:3023 


190:3023 

Lucid. Shannon W„ PhD 

Civ 

STS-51G 

MS 

1693832 


83833:1 1 

Mufene, Richard M , Col 

USAF 

STS-41D 

MS 

1445604 


57125:10 



STS-34 

MS 

1193020 





STS-27 

MS 

1QS0537 





STS-43 

MS 

2132227 





STS-36 

MS 

106:1822 





STS-58 

MS 

336:1232 





STS-35 

MS 

2150607 
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NASA Astronauts 

Name 

Sender 

MNrion 

Portion 

Total 

Fight Time EVA Fight Thu* 
(hrmhvaec) (hrinin) (hrmhrsec) 

Nairn 

Sendee 

kStakxi 

Portion 

Total 

Fight Time EVA Fight Time 
(hrmtn:aec) (hr min) (hr:mki:*ec) 

Mutai, Cheta, MD, PhD 


STS-65 

PS 

353:55:00 


353:5500 

PriM.MhnA..IU 

■S3 

STS51J 

PS 

97:44:38 



Musgrave, F. Story. MD, PhD C* 

STS-6 

IAS 

12023:42 

0354 

8570656 


Civ 

STMS 

MS 

2623202 





STS-51F 

MS 

190:4526 




CN 

STS-35 

PS 

2150507 





STS33 

MS 

120^6:46 




Civ 

STM 

MS 

247:4724 





STS-44 

MS 

166:5227 





STS-35 

MS 

2150507 





STS-61 

MS 

259:58:35 

2203 


Payton. Gary E„ Maj 

USAF 

STS-51 C 

PS 

73:3323 



Nag* Stover FI, Cot 

USAF 

STS-5tG 

MS 

16938*2 


7213627 

Peterson. Donaid H. 

USAFRal STM 

MS 

12023:42 

0354 




STS-61 A 

PI 

168:44:51 




USAF Ret Skytab4 

PI 

201601:16 

1334 




STS-37 

Cdr 

14332:45 




USAF 

STS-55 

MS 

23939:59 





STS-55 

Cdr 

23939:59 



Reeddy, W*amF. 

Ov 

STS-42 

MS 

193:15:43 



hWson,M 

Civ 

STS-61 C 

PS 

14603:51 


1480351 



STS-51 

PI 

236:11:11 



Neteon, George D„ PhD 

Civ 

STS-41C 

MS 

167:4007 

1006 

410:4409 

Reighflar, Kenneth S,, Jr. Cdr USN 

STS-48 

PI 

1282751 





STS61C 

MS 

1460351 





STS0O 

PI 

1990902 





STS-26 

MS 

9700:11 



Rear*. Judith A, PtC 

Civ 

STS-41D 

MS 

1445604 




Civ 

STS-61 0 

PS 

16504:49 


16504:49 



STS-51 L 

MS 

NA 




Civ 

STS-51 

MS 

236:11:11 

07.05 

238:1 1:11 

Richards, Richard N, Cdr 

K2H 

STS-28 

PI 

1210008 




Civ 

STS-46 

MS 

191:1607 


451:14:42 



STS-41 

Cdr 

98:1003 





STS-61 

ESA 

25958:35 





STS-50 

Cdr 

3313004 



Ochoa, Elen, Dr. 

Civ 

STS-56 

MS 

WsWAlW 


484:40:18 



STS-64 

Cdr 

262:49:57 




Civ 

STS^6 

MS 

262:3202 



Ride, Saly K..PhD 

Civ 

STS-7 

MS 

1462359 




Ov 

STS-61 A 

PS 

168:4451 


168:4451 



STS41G 

MS 

1972333 




LtSMC 

STMlB 

PI 

16504:49 


3832003 

Roosa, Stuart A. Cd 

USAFRet Apolo14 

CMP 

2160158 





STS-40 

Cdr 

218:15:14 



Roes, Jerry L.UCd 

USAF 

STM1B 

MS 

16504:49 

1220 


Orazuka, EKson S„ LI Col 

USAF 

STS-51C 

MS 

733323 


733323 



STS-27 

MS 

1050537 





STS-51 L 

MS 

m 





STS-37 

MS 


10:49 


Oswald, Steven S. 

Civ 

STS-42 

PI 

193:15:43 


4152359 

Bunco, Mario Jr.. U Cdr 

USN 

STS-44 

MS 

1865227 


310:30:46 



STS-56 

PI 






STS-64 

MS 

14338:19 

0427 


Ovwmysr, Robed F., Col 

USMC 

STS-5 

PI 

122:1426 


29023:12 

Searioes, Richard. Maj 

USAF 

STS-68 

PI 

338:1232 


336:12 32 



STS-51 B 

Cdr 

16808:46 
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NASA Astronauts 


Sendee Mbtion PotWoo Fight Tim# 
(hr:mln:»ec) 


Total 

EVA Fight Tim# ! 
(hrrmln) (hrmin:— c) 


Service 

Mission f 

>osWon 

Total 

Fight Time EVA Fight Time 
(hr:min:aec) (hr min) (hrmlmaec) 

Or 

STS-68 

MS 

269:4648 


269:4648 

USA 

STS-610 

MS 

165:04:49 

1220 

18544:49 

USMC 

STS-29 

MS 

119:3842 


237:33:19 


STS-38 

MS 

1175427 



JSAF Ret Gemini 6A 

P» 

25:5124 


507:4440 


Gemini 9A 

Cdr 

722040 




Apoio 10 

Cdr 

192:0323 




Apolo Soyuz 

Cdr 

217:2823 



USA 

STS-41B 

MS 

191:1545 

1137 

28940:33 


STS-51J 

MS 

97:4438 



Ch 

STS-41G 

MS 

1972333 

0329 

5325043 


STS-31 

MS 

121:1646 




STS-45 

MS 

214:1024 



Civ 

Apoio 13 

CMP 

142:54:41 


152:54:41 

USN 

STS-66 

MS 

262:3242 


2623242 

Civ 

STS-7 

MS 

16848:46 




STS-30 

MS 

964628 




STS-42 

MS 

193:15:43 



Or 

STS-65 

MS 

353:5540 


353:5540 

Civ 

STS-33 

MS 

12046:46 


5932340 


STS-49 

MS 

213:1738 

7:45 



STS-61 

MS 

259:5835 

1325 


Civ 

STS-8 

MS 

14548:43 


313:1729 , 


STS-51B 

MS 

16848:46 



USG 

STS-06 

MS 

106:1822 


65452:41 


STS-49 

MS 

213:1738 

17:42 



STS-62 

MS 

335:16:41 



Ov 

STS-50 

PS 

3313044 


3313044 

USN 

STS-2 

PI 

54:13:12 


1992155 


STS-8 

Cdr 

14546:43 




Schirra, Waler M., Jr., Capt 


Scrteget, hians (German) 
Schmitt, Ha/riion H., PhD 
Schwwcfcart, Russel 
Scobee. Francis R. (Dick) 

Scott, David R., Coi 


Scufly-Poww, Paul □ 
Seddon, M. Rhea, MD 


Saga, Ronald M, 

Shaw, Brewster H„ Col 


Shepherd, Wttam M., Capt 


Sherlock. Nancy J., Capt 
Sfiwer, Loren J., Col 


Slayton, Donald K. Ma| 
Smith, Michael J. Cdr 


USN Ret 

Sigma 7 

PI 

9:13:11 


Gemini 8A 

Cdr 

255124 


Apofc>7 

Cdr 

2604943 

Civ 

STS-56 

PS 

239:3959 

Civ 

Apoio 17 

IMP 

301:5159 

Civ 

Apo*o9 

IMP 

2414054 

USAF Ret STS-41C 

PI 

167:4047 


STS-51L 

Cdr 

m 

USAF Rat Gemini 8 

Pit 

10:4126 


Apoio 9 

CMP 

241 4054 


Apoio 15 

Cdr 

295:1153 

Civ 

STS-41G 

PS 

1972333 

Civ 

STS-51D 

MS 

1675523 


STS-40 

MS 

218:15:14 


STS-56 

PC 

336:1232 

Civ 

STS-60 

MS 

1994922 

USAF 

STS-9 

Ptt 

247:4724 


STS-61 B 

Cdr 

16544:49 


STS-28 

Cdr 

1214046 

l. USN Ret*"Freedom 7 

PI 

1522 


Apoio 14 

Cdr 

21841:5 

USN 

STS-27 

MS 

1054537 


STS-41 

MS 

981043 


STS-52 

MS 

23656:13 

USA 

STS-57 

MS 

239:4454 

USAF 

STS-61 C 

PI 

73-3323 


STS-31 

Cdr 

121:1646 


STS-46 

Cdr 

191:1647 


USAF RET Apoio SoytcCMP 
USN STS-51L PI 
*Lunar Sutaoe EVA 


239:3949 
*2244 3014148 
0147 2414044 
167:4047 


Smith, Steven L 
Spring, Sherwood C., U Col 
Springer, Robert C., Cd 

Stafford, Thomas P., LL Gen 


0141 

*1946 


64654:13 


19733:23 

7223349 


1994922 

6334221 


Stewart, Robert L, Cd 
jsu*van, Kathryn D,, PhD 


Swigert, John L. Jr, 
Tanner, Joseph, R 
Thagard, Norman £., MD 


Thomas. Donald A, PhD 
Thornton, Kathryn 


239:4444 

3664536 


lam EL, MD 
[Thuot, Pierre J-, U. Cdr 


2172823 

NfA 


21728 23 

m 


Trinh, Eugene H. , PhD. 
Truly, Richard H., Capt 


-Mamnsit 
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NASA Astronauts 


Kata# 

8 aorta# 

Hasten 


Total 

FtgMTtew EVA FlgMTtaa 

(hrwMmaae) (hrealn) (hratecaac) 

Nana 



Total 

Fight TIbm EVA F«gMHRW 
(hr:mtn:a*c) (hrjain) (hr:w»imaac) 

van dan Barg, lodawfi. PhD 

Cw 

STS-51 B 

PS 

16*08:46 


16806:46 

Wdf, David A.., Dr 

Civ 

STS58 

MS 

338:1232 

336:1232 

van Hoftan. Jama* D., PhD 

Civ 

STS-41C 

US 

167:4007 

1006 

33757:49 

Wordaa AVrad M., Col 

USAF HU Apefcj 15 

CMP 

295:1153 

0039 295:1153 



STS-511 

MS 

170:17:42 

1151 


Young, John W., Capl 

USN HU 

GamM3 

P« 

45231 

835:4156 

Va**, Chart* Lacy 

USAF 

STS-39 

MS 

19923:17 


438:1900 



Gamini IQ 

Cdr 

70:4639 




STS-52 

M 

236*6:13 





Apoio 10 

CMP 

1920323 


Voaa, Jamat S. HCoi 

USA 

STS44 

MS 

1665227 


342:12:14 



Apoloie 

Cdr 

265:5105 

*20:14 



STS- S3 

MS 

175:19:47 





STS-1 

Cdr 

542053 


Vosa, Janie* E., Dr. 

Cm 

STS-57 

MS 

23*4454 


239:4454 



STM 

Cdr 

247:4724 


Watar, Charts* D. 

Civ 

STS-41D 

PS 

144*6.-04 


47756:16 









STS-51D 

PS 

1675523 











STS61B 

PS 

16504:49 









Wafctr, David M„ Caj* 

USN 

STS-51A 

PI 

191:4456 


46401:11 









STS-30 

Cdr 

965628 











STS-53 

Cdr 

175:19:47 









WaMar, Uhkit (Garmany) 

Cm 

STS-55 

PS 

2390959 


2392959 







Wat, Cart E.. Maj 

USAF 

STS-51 

MS 

236:11:11 

0705 

62006:11 









STS« 

MS 

3535500 









Wang, Taylor G„ PhD 

CM 

STS-51B 

PS 

16806:46 


16808:46 







Wata. Paid J., Cap4 

USNRU 

Skytab 2 

PH 

672:49:49 

01:44 

793:1331 









STM 

Cdr 

12023:42 









Wetherbae. Jamas. Cdr 

USN 

STS-32 

PI 

2610037 


4975650 









STS-52 

Cdr 

23656:13 









WlUa. Edward H.,U.Cd 

USAF 

Gemini4 

PI 

9756:12 

0023 

9756:12 







Wfcutt, Tanenca, Ma| 

USMC 

STS-68 

PI 

26*4606 


26*4606 







WMams, Donakl E.Capt 

USN 

STS-51 D 

PI 

1675623 


28734:43 









STS-34 

Cdr 

1193820 









WU*. Pater J.K., Dr. 

Civ 

STS-57 

MS 

239:4454 

05:50 

50*3102 









STS-68 

MS 

269:46.08 











Lunar Sutaoa EVA 





Suborbial Flgtt 
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Summary of United States Human Space Flight 


TOTAL MERCURY FLIGHTS - 6 


Grissom, Young 
McOivtt, Write 
Cooper, Conrad 
Scrim. Stafford 
Borman, Lovel 
Armstrong. Scott 
Stafford, Coman 
Young, Coffins 
Conrad, Gordon 
Level, Aid rin 


Duration Craw Hours 
:min:ase) (hrmln: 



535428 532428 


535527 53:5527 


Mission 

Craw Members 

Mission 

Duration 

(rirminrsec) 

Craw Hours 
(rir;min:aac) 

APOaO SATURN 1 
Apoffo 7 

Scriirra, Basie, Cunmgham 

260X8X3 

78027X9 

APOLLO SATURN V 

Apoffo 8 

Borman, Level, Anders 

147X0:42 

441X2X6 

ApoffoB 

McOivIt, Scott, Sdweictart 

241X054 

723X2:42 

ApdffOlO 

Stafford, Young, Ceman 

192X323 

576:10X9 

Apo*o 1 1 

Armstrong, Coins, AJdrin 
Conrad. Gordon, Bean 

195:1835 

58555:45 

Apolo 12 

2443624 

733:49:12 

Apoffo 13 

Lovel, Swigeri, Hass 

14254:41 

428:44X3 

Apoffo 14 

Shepard, Rooaa, Mltchel 

216X158 

648X554 

Apoffo 15 

Scotl, Worden, Irwin 

295:11:53 

885:3538 

Apoffo 16 

Young, Mattingly, Duk* 

265:51X5 

797:33:15 

Total Flights -10 


2241:5134 

6725:34:42 

1 TOTAL APOLLO FLIGHTS -11 

2502X0:37 

7506:01:51 


SKYLAB SATURN IB 


Conrad. Karwin, Weiz 
Boon, Garriod, Lousma 
Carr, E. Giieon, Pogue 


TOTAL SKYLAB FLIGHTS -3 
APOLLO SATURN B 


TOTAL GEMINI FLIGHTS -10 


Stafford, Brand, Slayton 


672:49:49 20182927 

141 8:1 IDS 4248:3327 
2016:1(716 6048X3.48 


4105X12:14 12315X6:42 


2172823 652:2509 






Summary of United States Human Space 



STS-1 - Columbia 

Young, Crippen 

5420:53 

108:41:46 

STS-2 - Columbia 

Engle, Truly 

54:13:12 

1082624 

STS-3 - Columbia 

Lousma, FuSerton 

19204:46 

3840932 

STS-4 - Columbia 

Mattingly, Hartsfieid 

1690901 

338:1902 

STS-5 - Columbia 

Brand. Overmyer. Alan. Lenoir 

122:1426 

48857:44 

STS-8 -Chalenger 

Waltz, Bobko. Peterson, Muagrava 

12023:42 

48134:48 

STS-7 -Chalenger 

Crippen. Hauch, Rida. Fabian. Thagard 

1462309 

7315955 

5TS-8 - Chelongor 

Truly, Brandenstein. D. Gardner, Btotord, 
W. Thornton 

14500:43 

725:4335 

STS-9 - Columbia 

Young, Shaw, Gamod, Parker, 
Lichtenberg, Merboid 

247:4724 

1486:4424 

STS-41B- Chatanger Brand, Gibson, McCandtess, McNair, 

191:15:55 

956:1935 


Slwvart 



STS-41C - Chalenger Crippen, Soobea, van Hoften, G. Nation, Had 

167:4007 

8382035 

STS-41 D - Discovery 

Hartsfieid. Coats. Resnk, Hawley, Mutane, 
C. Waker 

1445804 

6693624 

STS-41G - Chalenger Crippen. McBrida. Rida, Sdtaan. Leetsme, 

1972333 

1381:4451 


Gameau, Scuiy-Power 



STS-51 A -Discovery 

Hauck. D. Waker, Gardner, A. Fisher, Atari 

191:4456 

958:49:40 

STS-51 C-Oiscorery 

Mattingly, Shriver, Ontzuka, Bucrti, Payton 

733323 

367:4655 

ST$-5tD • Discovery 

Bobko, Wtaams, Seddon, Hoffman, Griggs, 
C. Waker, Gam 

1875523 

117527:41 

STS-51B • Chalenger Ovarmyer, Gregory, Lind, Thagard, 

16806:46 

11770122 

STS-51G • Deanery 

W. Thornton, van dan Berg, Wang 
Brandenstein, Creighton, Lucid. Fabian, 
Nagel, Baudry, AJ-Saud 

1693852 

11873204 

STS-51F - Chalenger Fularton, Bridges, Muegrave, England, 

190:4528 

1335:1802 


Hence, Adon, Bartoa 




Flight 


Mission 

Craw Members 

Mission 

Duration 

hrmln:*ec) 

Crew Hours 
(hr:min:tec) 

STS-511 - Discovery 

Engle, Covey, van Hoften, Lounge, W. Fisher 

170:17:42 

851:28:30 

STS-51J - Atlantis 

Bobko, Grabe, Hiimers, Stewart. Pales 

97:4438 

488:43:10 

STS61A- Chalenger Hartsfieid, Nagel, BuchS, Bluford, Dunbar, 
Furer, Messersdvrad, Ockete 

168:44:51 

1349:58:48 

STS61B- Atlantis 

Shaw, CTConnor, Cleave, Spring, Ross, 
Neri Vela. C. Waker 

16534:49 

1155:33:43 

STS451C - Columbia 

R. Gibson, Bolden. Chang-Oiaz, Hawley, 
G. Nelson. Conker, B. Nelson 

146.33:51 

102226:57 

STS-51L- Chalenger Scobee, Smith, Reenk, Onizuka, McNair, 
Jarvis, McAutfte 

m 

N/A 

STS-26 - Discovery 

Hauck, Covey, Lounge, Hilmera, G. Nelson 

9730:11 

48530:55 

STS-27 -Atlantis 

R. Gibson, Gardner. MuUane. Ross. Shepherd 

10535:37 

5252835 

STS-29 - Discovery 

Coals, Btaha, Bagian, Buchi, Springer 

119:38:52 

598:1420 

STS30- Atlantis 

Waker. Grabe. Thagard, Cleave, Lee 

96:56:28 

484:4220 

STS-28- Columbia 

Shaw, Richards, Leetsma, Adamson, Brown 

1213038 

60530:40 

STS-34 - Adante 

Wlams, McCuly, Baker, Chang- Diaz, Lucid 

119:3920 

598:16:40 

STS-33 - Discovery 

Gregory, Blaha, Musgrave, K. Thornton, Carter 

12036:46 

600:33:50 

STS-32 - Columbia 

Brandenstein. Wetherbee, Dunbar. Ivins. Low 

261:00:37 

13053335 

STS36 - Adanbs 

CreigNon, Casper, Himers, Mulane, Thud 

106:18:22 

531:31:50 

STS-31 - Discovery 

| 

I 

1 

121:1636 

60620:30 

STS41- Discovery 

Richards, Cabana, Meinick, Shepard, Akers 

98:1033 

490:50:15 

STS-38 - Artanto 

Covey, Springer, Meade, Culbertson. Gemar 

117:5427 

589:35:15 

STS-35 - Columbia 

Brand, Lounge, Hoffman, Parker, 
G. Gardner, Parse, Durance 

2153537 

1505:35:49 

STS-37 - Afianbs 

Nagel, Cameron, Ross, Apt, Godwin 

14332:45 

717:43:45 

STS-39 - Discovery 

Coats, Hammond, Harbaugh, Hieb, McMonagie, 199:23:17 
Bluford, Veach 

1395:4238 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Mi landtag Dale Cmw 

Paytoade and Experiments 

STS-1 Apr 12, 1981 Apr 14, 1961 Cdr. JohnW.Yomg 

Cotunta KSC DFRF Pt Robert L Crippen 

UMonDundorc 64 hn 20 mtoa S3 mc« 

Dtptoyabto Payloads: Nona 
Attached PIS Payloads: 

1. Pass** Sample Array 

2. OR (Davatopment Fight htaumantatior) Palat 

3. ACIP (Aarodyrwnfc Coefficient Identification Package) 

GAS (Getaway Special): None 
Crew Compartment Paytoade: None 
Special Paytoed Mteston Kits: None 

STM Nov 12, 1661 Nov 14, 1991 Cdr Joe Henry Engle 

Cdfftfe KSC DFRF Pt Rfchvd H. Truly 

MWon Duntfon; 54hra13mta12aaca 

yc — i nl r‘ in r* r a rL, ‘ M 1 1 . 1 .. 

mptoyana raywao*. non* 

Attached PLB Payload*: 

1. OFT (Orbital FlgNTetf) Palat 

a. MAPS (Maaauramant of Air Polution From Staeffia) 

b. SMIRR (Shuttle Mutepactral Hrarad Radiometer) 

c. Sft (Shuttle Imaging Radar) 

d. FILE (Features Identification and Locnkxi Experiment) 
a. OCE (Ocean Color Experimeri) 

2 . DR (Davetapmant Flgtt Iratrumant) Palat 

3. ACF (Aerodynamic Coaffidanl Identification Package) 

4. IECM (Induced Environment Contamination Monitor) 

5. OSTA-1 (Office d Space and Terrestrial Applications) 

GAS (Getaway Special): None 

Crew Compartment Paytoade: None 

Spedal Paytoed Mteeton late: 

1. RMS (Remote Manipuialor System (S/N 201} 

STM Mar 22, 1962 Mar30,1962 Cdr. JackR. Louama 

Cohntta KSC WMaSande Pt Chart* G. Fufiarton 

lilnion Durtatort 192 hn 4 mini 46 ton 

Depioyahla Paytoadr Nona 
1. Plasma Diagnostic Package 
Attached PIS Paytoada: 

1. OSS (Office of space SdanoaHPaM 

a. Plant UgnActtm Experiment 

b. Plasma Diagnostic Package ' 

c. Vehicle Charging and Potential 

d. Spec* Shuttle Induced Atmaaphen 

e. Thermal Cinieter 

f. Solar Rare X-ray Potarimaler 

a Solar UfiravioM and Spectai Inadiwice Monitor 

h. ContanVnMtan MonAor Packaga 

i. Foil Miooahraaon Package 

•RMS daptoyedlberihed 

2. DFI (Development Fight Instrument) Palet 

3. AC1P (Aerodynamic Coefficient Identification Package) 

GAS (Getaway Special): 

1. Verification Canister 

Crew Compartment Paytoade: 

1. MLR (Monodieperae Latex Reactor) 

2. HBT (Hefta Bioengineering Test) 

Special Paytoed Mission Kite: 

1. RMS (Remote ManipUator System (S/N 201) 
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Summary of Shuttle Payloads and Experiments 


Fight Ljunch Oit* Urxtlng Oat* Crtw 

Peyteed* and Experiments 

STS-4 Jun27, 1982 JuU, 1982 Cdr: Thomas K Mattingly, II 

Columbia KSC DFRF Pfc Henry W. Hartsfield, Jr. 

Mteskxi Duration: 169hre9mhs3l secs 

Deployable Payloads: None 

depJoyecVreberthed by RMS 
Attached Pt_B Piytoedi 
1. DFI (Development Fight Instrument) Patel 
Department ol Dele nee 
1. D0082-1 
GAS (Getaway SpedaQ: 

1. Utah Stats Unwersiy 

a. Drosophte Meknogaster (fruit M GraMh Experiment 

b. Am sms (Brine Shrrnp) Growth Experiment 

c. Surface Tension Experiments 

d. Composite Curing Experiment 

e. Thermal Conductvty Experiment 

1. Mtowawh Sotterina ExpetitMK 

g. Root growth ol Lsmna Minor L (Duckweed) in 
Microgravtty 

h. Homogeneous Aioy Experiment 

L Algal Microgravity Bioassay Experiment 
Craw Compartment Payloads: 

1. MLR (Monodisperse Latex Reactor) 

2. CFES (Continuous Ffcw Electrophorese System) 

3. SS1P (Shuffle Student Involvement Program) 

S404: EHect of Prolonged Space Travel on Levels ot 

TrivaJent Chromium in the Body 
S405: Effect ot Diet, Exercise, and Zero Gravity on 
Lipoprotein Prcfites 

4. VPCF {Vapor Phase Compression Freezer) 

Specfcl Paytoed Mission Kits: 

V RMS fRemcte Marwwlalor Svstem (S/N 2011 

STS-5 Nov 1 1 , 1982 Nov 16, 1 982 Cdr: Vance DeVoe Brand 

Columbia KSC DFRF Pt: Robert F. Overmyer 

MS: Joseph P. Aten 
MS: Wiliam B. Lenoir 

Mission Duration: 122 hra 14 mim 26 secs 

Deployable Payloads: None 

1. SBS-C7PAM-D (Satefte Business Sysltmtf’aytond 
Assist Module) 

2. ANK-GRAM-0 (Teiesat Canada, UtVPeytoed 
Assist Module) 

Attached PLB Payloads 

t. DFI (Development Ffc^it Instrument) Palet 

a. EIOM (Elects ot Interaction of Oxygen with Materials) 
b ISAL (Investigation ot STS Atmospheric Luminosities) 

1. G4328: EHNO/Stabiiity of Metallic Dispersions 
(JSC PIP 14021) 

Craw Compartment Payloads: 

1 . SS<P (Shuttle Student Involvement Program) 

a. SE81-S -Crystal Formation ri Zero Gravity 

b. SE 81 4 -Convection in Zero Gravity 
e. SE81-2-Grtmthof Porifera 

Special Payload Mission Kits: 

STS6 Apr 4, 1963 Apr9j9K CdT^iTWefc 

Chatenger KSC DFRF PI: KaroiJ Bot*o 

MS: Donald H. Peterson 
MS: Story Musgrave 

Mission Duration: 1 20 hra 23 mins 42 secs 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Date Landing Data Craw 

Payloads and Expert manta 

STS-7 junta. 1983 Jun 24. 1983 Cdr: Robert L Crippen 

Cotuntxa KSC DFRF Pt: Frederick H. Hauck 

MS: John M. Fabian 
MS: Satjr K Ride 
MS: Norman E. Thagard 

Weston Duration: 146 his 23 mins 59 seci 

Deploy a Me Paytoadt: None 

1. ANIK-C/PAM-0 (Tetesat Canada SataHle) 

2. PaJapa-Bl/PAM-D (Indonesian Satefcte 

3. SPAS (Shuttle Patet Saie*le)-01 
Unberth^Berthmg Tests 

Attached PLB Payloads: 

1. OSTA (Office cf Space and Terrestrial Applications) -2 

2. C8SA (Cargo Bay Stcwaga Assembly) 

GAS (Getaway Special): 

1. G-G33: CaBomtolnstiuleafTech-Plart 
Gravireception and Liquid Dispersion 

2. G-068: Ecteyn, Inc. - Soldering of Material 

3 G-002: Kayaer Threde, W. Germany - Ycxih Fair 
Experiment 

4. G-009: Purdue University • Geolropism Fluid 
Dynamics and Nuclear Particle Velocity 

5. G-305 U S. Air Force and NMtonal Research Labs - 
Ultraviolet Spectrometer 

6. G-012: RCA, Camden, NJ Schools -Art Colony 

7. G-345: Goddard Space Fight Center and National 
Research Labs - Payload Bay Environment 

Crew Compartment Paytoad*: 

1. CFES (Continuous Fkiw Electrophoresis System) 

2. MLR (Monodteperse Latex Reactor) 

3. SSIP (Shuttle Student Involvement Program) 

Special Paytoad Mission iota: 

1. RMS (Remote Manipulator System) S/N 201 

2. TAGS (Text and Graphics System) 

3. Mini-MADS (Modular AuxSary Data System) 


■ | >f i f i ■ . i m i • 

5. G-346: Goddard Space Fight Center - Cosmic Ray 
Upset Experiment 
Crew Compartment Payloads : 

1. CFES (Continuous Fkw Electrophoresis System) 

2. ICAT (Incubator -Cel Attachment Test) 

3. ISAL (investigation of STS Atmospheric Luminosities) 

4. AEM (Animal Endoeure Module) -Evaluation of AEM 
using rate 

5. RME (Radatton Montoring Experiment) 

6. SSIP (Shuttle Student Involvement Program) - 
Biofeedback 

Special Paytoad Mission Kits: 

1. RMS (Remote Manipulator 9ystem) $VN 201 

2. MADS (Modular Auxftwy Data System) II 

3. COMSEC (Communication Security) 

4. TAGS (Text and Graphics System) 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Date Landing Date Craw 

Payload* and Experiment* ] 

STS-9 Nov 28. 1963 Dec 8, 1963 Cdr: JohnW. Young 

Columbia KSC DFRF Pit: Brewster W Shaw 

MS: Owen K. Gamott 
MS: Robert A. H. ParKer 
PS: Byron K. Lichtenberg 
PS: UVMwtetd 

Mittion Duration: 247 hrs 47 mrw 24 secs 

Deployable Payloads: None 
Attached PLB Piytoada: 

1. Spacetab-t: 

a. Spacetab Long Module 

b. Spacetab PaJtet 

c. Tunnel 

d. Tunnel Extension 

e. Tunnel Adapter 

2. Experiments 

a. Astronomy and Physics (6) 

b. Atmospheric Physics (4) 

c. Earth Observation* (2) 

d. Ufa Sciences (16) 

e. Materials Sciences (39) 

1. Space Ptasma Physics (5) 
g. Technology (1) 

GAS (Getaway Special): Nona 
Crew Compartment Peytoeds: None 
Special Payload Mission KJU: 

1. Cryogenic sets 4 and 5 

2. Spacefeb Utility Wt 

3. TAGS (Tad and Graphics System) 

4. Galey 

STS-41B Feb 3, 1064 Fab 11. 1064 Cdr: Vance 0. Brand 
Ctafenger KSC KSC Pit RobertLGkson 

MS: Bruce McCandtess 
MS: Robert L Stewart 
MS: Ronald E. McNair 

Mhteon Duration: 191 hrs 15 mine 55 secs 

Deptoyabte Payloads: 

1. Westar WPAM-D • Western Union Communications 
SateMa/Paytoad Assisi Module 

2. Palapa-EVPAM-O - Indonesian Corraxmcafons 

SatebtePaytoad Ass« Module 

3. SPAS (Shuttle Pallet Sateltel-OI -Not Deployed 
due to RMS anomaly 

4. IRT (Integrated Rendezvous Target) - Faied to 
inflate due to internal faiure 

Attached PLB Phytoadt: 

1 . MFR (Manipulator Foot Restraint) 

2. SESA (Specs! Equipment Stowage Assembly) 

3. Cinema 360 - High Quality Motion Picture Camara 

GAS (Getaway Special): 

1 . 0004: Uteh State Unteeraky/AbeideanUnMarifey 

2 0008: Utah Stete Urtivwsiy/lJTwersiy of UtelV 
ungnon r*gn school 

3. 0051: General Telephone Labs 

4. 0309: US. Air Force 

5. 0349: Goddard Specs Fi£* Carter 
(re: fight STS-8) 

Crew Compartment Payload*: 

1. ACES (Acoustic Containeftess Experiment System) 

2. IEF (isoelectric Focusing) 

3. Cinema 360 Camera 

4. Student Experiment SE81 -10- Effects at Zero g 
on Arthritis 

5. MLR (Monodteperse Latex Reactor) 

6. RME (Radiation Monitoring Experiment) 

Special Pay toed Mission KM* 

1. RMS (Remote Manputator System) &N201 

2. MMU (Manned Maneuvering Unit) - 2 

3. MW44ADS (Modular AuxSary Data System) 

4. Galey 
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Summary of Shuttle Payloads and Experiments 


Fight launch Date Landing Data Crew 

Paytotde and Experiments | 

STS-41C Apr 6, 1984 Apr 13. 1984 Cdr Robert L Crippen 
Ctefenger KSC DFRF Pt Franca R. Scobaa 

US: TanyJ. Hart 
US: Jemee D. Vwi HoAan 
US; George D. Nefeon 

Mssion Duration: 167 hra 40 mina 7 aacs 

Deployable Payload*: 

1. LDEF (Long Duration Exposure FacBy) • Office at 
Aeronautics and Space Technology 

2. SUM (Sotar Maximum Mission} Spaoecral - 
Randazvot«/naaieva/napaidDaploy 

Attached PLfl Payload*: 

1. SMRM (Solar Maximum Repair Mwaior) ■ Fight 
Support System 

2. Cinema 380 - Htyh QuaBy Motion Picture Camara 

3. C8SA (Cargo Bay Stowage Assembly) ■ Bay 2, 
starboerd side 

GAS (Getaway Special): Nona 

Crew Compartment Payloads: 
t. RME (Radiation Monioring &$erin*nQ 

2 . MAX Camara - Canadian Commercial Company color 
Ifen camera using 7Dmn x 280mm 11m 

3. SSIP (Shuts® Student Invofuemert Program) • 
Comparison d honaycomb structure d baas in low g 
and baas in 1 g 

Spedal Payload MMon KM: 

1. MMU (Manned Maneuvering Unis) - 2 
2 EMU (Extravehicular Mobfty Unto) - 3 
3. RMS (Remde Maraptiator System) S/N 302 

STS41D Aug 30, 1964 Sap 5, 1984 Cdr Henry W. HwtsfWd 
Discovery KSC EAFB Pfc Michael L Coat* 

MS: Richard M. MuMm 
US: Steven A. Hawley 
MS: Judith A Resnk 
PS: Charles D. Walter 

Union Duration: 144 hra 56 mina 4 seca 

Deployable Paytoeds: 

1. 5BS/PAM-D alattta Buwneea SyatenVPaytaad 
Assist Module) 

2. 9yncom IV-2 (Leased to DOD for UHF and SHF 
communications, also caled LaasaQ 

3. Tetetar/PAM-D (American Telephone and 
TelegraphPaytoed Assist Module) 

Attached PLfi Paytoeds: 

t. OAST-1 (Office of Aeronautics and Space Technology) 

a. SAE (Sola/ Array Experiment) 

b. DAE (Dynamic Augmentation Experiment) 

c. SCCF (Sate Cel Cattxshon Fadty) 

GAS (Getaway Special): Nona 

Craw Compartment Payloads: 

t. CFES III (Continuous Flow Electrophoresis System) 

2. IMAX Camera • IMAX System Corporation (Canadian 
Company) 70mm x 280mm Dim 

3. fWE (Radiation Monloring Experiment) USAF Space 
Division 

4. Clouds - USAF Mikon F 3/T wNi 105mm lens 

5. SSIP - (Shuttle Student Invoivemert Program) - Grow 
single crystal of Indium, Shawn Murphy, rtram, OH; 
Rockwel Wl, Sponsor 

Special Payload IStslon KM: 

1. RMS (Remote Mamptiator System) S/N 301 

2. MADS (Modular Auxiary Data System) 
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Summary of Shuttle Payloads and Experiments 


FHgM Launch Data Landing Data Craw 

Ptytoeds and Experiments 

ST5-41Q Oct 5, 1064 Oct 13, 1004 Cdr: Robert L. Crippen 
ChaBangar KSC KSC Pt Jon A McBride 

MS: Kathryn D. Sittvan 
MS: SalyK-Ride 
MS: David D. Laotsma 
PS: MarcD. Gamaau 
PS: Paul D. Scuty-Power 

Mission Duration: 1fl7 hra 23 mhs 33 aacs 

Deptoyabls Paytoeds: 

1. ERBS (Earth Radiation Budget Satefcte) 

Attached PLB Paytoadt: 

1. 0STA^3 (Office of Space and Terrestrial Appicatbns) 

a. Slfl-B (Shuttle Imaging Radar] 

b. RLE (Feature ttentificatioo and Location Exparmenf) 

c. MAPS (Measurement of Air Polutjon tram Sateite) 

2. LFC {Large Format Camera) 

3. OPS (Orbfeal Refusing System 

Craw Compartment Paytoadt: 

1. APE (Auroral Pictography Experiment] 

2. CANEX (Canadian Experiments) 
a VtSET 

b. ACOMEX 

c. OGLOW (Orbital Glow and Atmospheric Emissions) 

d. SPEAM (Sun Photometer Earth Atmosphere 

Measurement) 

a. SASSE (Space Adaptation Syndrome Sbdoes Exp) 

3. (MAX Camera 

4. RME (Radiation Monitoring Experiment) 

5. TLD (Thermoluminascant Dosimeter) 

GAS (Getaway Special): 

1. G007: Alabama Space and Rocket Carter - 
Solidification of lead-antimony, and BMminurivcoppar 
student axpertnent 

2. G032: ASAHI Ntbonal Broadcasting Corp Japan - 
Surface teraion art viscosity; and materiato experiment 

3. 6306: Air Force and U.S. Naval Reaaardt Lab • Low 
Energy Heavy tons Search in the Inner Magnetosphere 

4. G469: Goddard Space Fight Center - Cosmic Ray 
Upset Experiment (CRUX) 

5. G038: Marshal-McShane - Vapor Deposiion of Metals 
And Mon- Metals 

6. G074: McOonnel Douglas Company - Study Propoeed 
Propetent Acquisition System 

7. Go 13 Kayser Threde, West Germany - Verify 
Transport Mechanism in Halogen Lamps Performance 
in Extended Micros 

8. G518: Utah State University • Study Solar Flux 
Separation, Captfa/y Waves on Water Surtace. end 
Thermo-Cap*ary Flow n Liquid Columns 

Special Paytoed Mission KBs: 

1. RMS (Remote Manipulator System) S/N 302 

2. Galey 

3. MMU (Manned Maneuvering Units) - 2 

4. EMU (Extravehicular Mobily Units) -3 

5. PSA (Provisions Stowage Assembly) 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Data Landing Data Craw 

Payloads and Experiments 

STS-51A Nw 8,1984 Nov 16, 1984 Cdr: Frederick H. Hauck 
Dtscovery KSC KSC Pt: David M. Walter 

MS; Joseph P.AIsn 
MS: AmaLRshar 
MS; Date A. Gardner 

Mtaton Duration: 191 hra 44 mina 56 aacs 

Deploys Ms Payloads: 

1. Tetesat-H (AN!K)-02/PAM-D - Canadian 24 charnel 
communications satette 

2. Syncom IV- 1 - Synchronous CommunicatiQns 
SataMa, abo caled Laasat, leased to U.S. Navy 

Retrieved Payloads: 

1. Paiapa-62 - Deployed during mission STS 41-8, Med 
to achieve proper transfer orbi due to PAM-D falura 

2. Westar-VI • Deployed during meson 41-6, faflad to 
achieve proper transfer orM due to PAM-Dfalure 

Attached PLB Payloads: Notts 

Craw Compartment Payloads: 

1. DMOS (Diffusive Mixing of Organic Solutions) 3M Corp 

2. RME (Radiation Monrtorina Experiment) 

GAS (Getaway Special): None 
Spedal Payload Mission Kits: 

1. RMS (Remde Manipulator System) S/N 301 
2 MMU (Manned Maneuvering Units) (2) 

3. EMU (Extravehicular Mobity Units) (3) 

4. PSA (Provisions Stowage Assembly) (2) 

5. Satettte Retrieval Hardware: 

a. Modified Spacetab Palet (2) 

b. MFR (Manipulator Fool Restrart) (2) 

c. Stinger Adapter (2) 

d. Sateite Adapter Tninnion (2) 

9 . Berthing A Frame 

STS-51C Jan 24. 1985 Jan 27, 1985 Cdr. ‘Thomas K. Mattingly 
Discovery KSC KSC PI: Loren J. SWiver 

MS: EKson S. Onizuka 
MS; James F. Buchi 
PS: Gary E Payton 

Mission Duration: 73 hra 33 mina 23 secs 

DeptoyaWe Paytoeds: 

Data not available, DOD Classified Mission 
Attached PLB Payloads: 

Data not avafert, DOD Classified Mfesion 
GAS (Getaway Special): 

Data not available, DOD Cbssfled Mission 

Crew Compartment Payloads: 

Data not available. DOD Ctassified Mission 
Special Payload Mission Kits: 

1. RMS (Remote Manipulator System) S/N 301 

2. Other data not avaiable, DOO Classified Mission 

STS-51D Apr 12, 1985 Apr 19, 1905 Cdr: Karol J. Bobko 
Discovery KSC KSC PH: Donald E. W*aro 

MS: M. RheaSeddon 
MS: S. David Griggs 
MS: Jeffrey A Hoffman 
PS: Charles D. Walter 
PS: E J. Gam 

Mission Duration: 187 hra 55 mins 23 sacs 

6eptoyaWe Payloads: 

1. 9yncom IV-3 - Synchronous Commumcattons 

Sat elite, bui by Hughes, third in a series of 4. leased 
to the Navy. 

Faied to activate after nominal deploy from Orbier, 

2. Tetesat 1 (An* C-1)/PAM-D - Canadian 
cornfTxinicalions sateUe. Placed in 3 year storage 
orbit. 

Attached PLB Peytoeds: None 
GAS (Getaway Special): 

1. G035 - Asahi National Broadcasting Corp, Japan 

a. Surface tension and viscosity 

b. Aloy. lead oodde and carbon fiber 

2. G471 - Goddard Space Flight Center. Thermal 
Engineering Branch. Capttary Pump Loop (CPU) 
Priming Experiment 
Crew Compartment Payloads: 
t. CFES III (Continuous Fk>w Electrophoresis System) 

2. AFE (American Flight Echocardiograph) 

3. PPE (Phase Partitioning Experiment) 

4. SSIP (Shuttle Student Invotvemert Program) (2) 

a. Corn Statofch 

b. Brain Cel 

Special Paytoed Mission Kits: 

1. RMS (Remote Manipulator System) S/N 301 
2 PSA (Provision Stowage Assembly) 

3. MADS III (Modular Auxiliary Data System) 
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Summary of Shuttle Payloads and Experiments 


HgM Uww*Dal« LiadMg Dm Cm 

Payloads and Experiawnts 

STS41G Jun 17, IMS Jun24. 196S Cdt Qwdei Prwwlanetain 
DWcwwy KSC SW Pt John 0. Creighton 

MS: John M. Fabian 
MS: StavenR. NagW 
MS: Shannon W Ludd 
PS: PMrtc*Baudry 
PS: Princa SuKan Salman 
AfcSaud 

Million Durafcxt 1M hw M nine 52 eecs 

DaptoyaMi Payload*: 

1. TaMar-SQfPAM-D: Hughaa 378 Communkmliona 
SatettowttiMcDac Payload Assist Module 
Boootor. Owned by AT&T Co. 

2. ARABSAT-M*AM-0 Aaroapatiala Comnameabon 
SaiaAa w*h McOac Payload Asset Modda Booster. 
Owned by Saudi Arabian Communications 
Organization 

a. MORS.OSWPAM-D: Hughes 376 ConwMacationi 
Stfafte with McOac Payload Assist Modtde Booster 
Owned by Madcan Communications and 
TrsnsportMton Agency 

4. Spaitan- 1 : Shuttto Pointed Autonomous Research 
Tool for Astronomy 

a. SPSS: Spartan Fight Support Structure 
h. REM: Raiaaa^Engaga Madontem 
c. SEC: Sctantific Experiment Cam* 

The SEC was miaaiad and ratriavad using REM and 
RMS (Ramola Manipulator System) 

Aaachad PLB Payloads: Nona 

GAS (Getaway Spedat); 

1. G007 - Alabama Spina and Rochet Camar/Marahal 
Amateur Radio Chib - 

a. SoWfication of Metals 

b. Crystal Growth 

c. Radiah Saad Root Study 

d. Radio Transmission Experiment 

2. G02S-ERNO- Dynamic Behavior of liquid 
Propabants In low»g 

3. G027: OFVIR otWaM Germany -S^cawng 
in micro-g. 

4. G028: DFVLR d Weat Germany - Manganese - 
Bismuth production in mcro-g. 

5. Q034: Diefcstwe Coors, Texas High School Student* 

a. 12 BioiogicaVphytacalectanoewcparifflenls 

b. 1 Microprocessor conUoAar 

a. G314: USAF and USNRL* SURE (Space UhravkM 
Radwtion Experiment) 

Craw Compartment Payloads: 

1. ADSF - Automated Directional Sofcfificalton Furnace 

2. FEE - French Echocardiograph Experiment 

3. FPE - French Postural Exparimant 

4. HPTE- High Precision TracWngEj^ariment 

Special Payload MMon KNa: 

1. RMS (Remote Manipulator System) S/N 301 

2 . Galey 








Summary of Shuttle Payloads and Experiments 


Flight Launch Date Landing DM* Craw 

Payloads and Experiments 

STS-51F Jul29, 1985 Aug 6, 1985 Cdr: Charles Fullerton 
Chaknger KSC EDW PI: Roy D. Bridget 

MS: F. Stay Misgave 
MS: Anthony W. England 
MS: KariG. Heniz* 

PS: Loren W Ad on 
PS: JohfrDavkJ Bartoe 

Mission Duratior: 190 hrs 45 min* 26 sacs 

DaptoyaWa Payloads: 

1. Ejectabte Plasma Diagnostic Package, Exp No 3. 

second flight of POP (STS-3 first light). Fast flight 

as free flyer to sample plasma away from Shuttle 

Attached PLB Payloads: Spec* 1*0 2 

1. Ptesna Physics 

a. Deptoyabte/Retrievabie Plasma Diagnostic 
Package (POP) (Exp 3) 

b. Plasma Depletion Experiments for Ionospheric 
and Radio astronomical Studies (Exp 4) 

2. Astrophysics! Research 

a. Smal Hefcjm Cooled Infrared Telescope (1RT) 
(ExpS) 

b. Hard X-ray Imaging of Cluster at Galaxies and 
Other Extended X-ray Sources (XRT) (Exp 7) 

c. Elemental Composiion and Energy Spectra of 
Cosmic Ray Nuclei (CRNE) (Exp 4) 

3. Solar Astronomy 

a. Solar Magnetic and Velocity Field Measurement 
System (SOUP) (Exp 8) 

b. Corona] Helium Abundance Spacetab Experiment 
(CHASE) (Exp 9) 

c. High Resolution Telescope and Spectrograph 
(HATS) (Exp 10) 

d. Solar Ultraviolet Spectral Irradianca Monitor 
(SUSIM) (Exp 11) 

4. Technology 

a. Properties of Superfluid Helum Zero-g (SFHe) 
(Exp 13) 

GAS (Getaway Special): None 

Crew Compartment Payloads: 

1. Life Sciences 

a. Vtamm D MrtahrtBts and Bone Deminerafcatioo 

(Exp 1) 

b. The Interaction of Oxygen and Gravity Induced 

Ugnfication(Exp2) 

c. Shuttle Amateur Radio Experiment (SAREX) 

d. Dispenser Technology Expervnert Dispensing 
Carbonated beverages in Mcro-g 

e. Protein Crystal Growth 

Special Payload Mission Kits: 

1. RMS (Remote Maniputaior System) 302 

2. Gatey 
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Summary of Shuttle Payloads and Experiments 

Flight Launch Date Landing DM* Craw Payloads and Experiments 

STS-S1 1 Aug 27, 1885 Sap 3. 1985 Cdr. Joe H. Engle DepioyibM Ptytaads: I Attached PLB ptytoads: Nona 

Discoveiy KSC EDW PI: Richaid 0. Coway 1. ASC-1/PAM-D: American SataNe Company, first 

MSc James van Hoften of two satellites bull by RCA and owned by a QAS (Getaway Special): Hone 

MS John M. Lounge partnership between Fairchfld Industries and 

MS: WttamF. Foher Continental Tetecon Inc. PAM-0 Payload Assist Crew Compartment Payloads: 

Mission Duration: 170 hrs 17 mins 42 sacs Module but by McDonnel Douglas. "O' indicates 1. FVTOS - Physical Vapor Transport Organic Said 

used for tytweight saletftes, less than 2,250 S» Experiment, 3M Corporation. 

2- ALISSAT-1/PAM-0: Australian Cocnrrxiscatwns 

SateKte, owned by Aussat Proprietary lid., bul by Special Payload Mission Kits: 

Hughes Communications International, Model HS378. t. RMS (Remote Manipulator System) S/N 301 
3. SYNCOM rV-4: Synchronous C o mmunications 2. Galey 

SateKte. Last in a series of four sateHtes but by 3. Leasat-3 Salvage Equipment. Leasat-3was 

Hughes Communication Services and leased to the s uccess fu l retrieved, repaired, and redeployed. 

Navy Referred to as LEASAT whan deployed. 

Failed to function after reaching coned 
geosynchronous orbit. 


STS-51J Oct 3. 1985 Oct 7. 1985 Cdr Karol Bobko Deptoyibta Paytoads: Craw Compartment Payloads: 

Atlanta KSC SJW Pit: Ronald J. Grabs Data not available, DOD Classified Mission Data not ratable, DOO Classified Mission 

MS: RobertC. Stewart 

MS: David C. Himers Attached PLB Payloads: Special Paytoed Mission Kits: 

PS: WttamA. Paies Data nc* available, DOO Classified Mission Data not avalabie. DOD Classified Mwsion 

Mission Duration: 97 hrs 44 mins 38 sacs 

GAS (Getaway Special): 

Data not avalabie. DOD Classified Mission 









Summary of Shuttle Payloads and Experiments 


FKgl* Launch Date Landing Data Craw 

Payloads and Experiments | 

STS-61A Od 30, 1985 Nw6, 1985 Cdr: Henry HartsfieM 

Chalenger KSC EDW PI: Steven Nagel 

M& Bonnie Dunbar 

MS James Bucti 

MS: Guion BWord 

PS: Ernst Messerachmid 

PS: Reinhart Furrer 

PS: WuhboOdrab 

Mbsion Duration: 168 hrs 44 mins 51 secs 

Deploys bta Payloads: 

1. GLOMR - Global Lew Orbiting Message Retay 
SatsKe. Bull by Oefenee Systems, Inc, for 
DARPA. Firstlaunch attempt was on STS 51 B 
which tailed. Deployed from GAS canister. 

Attached PLB Payloads: Spacelab Ol 

First completed Specetab mission under German 
Mission Management. Joint control by BMFT 
(Federal Ministry of Research and Technology) and 
DFVLfl {Detische Forochugs-und Varaxcharatal 
Fur Luft-und Raumtahrt) 

t. WL-Wertatoff Labor, sxperiments relating to 
mataflurgy, crystal growth, giasses/ceramcs, and 
Hud physics. Experiment taafcbas include: 

a. Mirror Heating Facaty 

b. Isothermal Healing Facility 

c. Gradient Heating Fadtty 

d. High Temperatura Thermostat 

a. Fluid Physica Module 
f Cryostat 

2. PK-ProyeaslaiTWttar. saparinwrt rel^^ 

Transport Madia. Experiment Facilities indude: 
a Holographic Interferometric Apparatus 

b. Marangoni Convention Boat 

c. Martlfuaion in Safe MaK 

3. MD4AEDEA A matarlai adanca double rack. 
Experiment tactfhes include: 

a Gradient Heating FacJty 

b. Mono aipaoid Mirror 1 lasting FaaKy 

c. High Pradaion TharmoMM FadMy 

4. BW-Bwmssonschaften: Experiments relating to Life 
Sdancas. Experiment induda 

a Biological (1) 

b. Medical (2) 

c. Botanca) (3) 

5. VS-Vastbubr Sled: Experknerts in Life Science 
regarding vsio- vestibular coordination system and 
sensory perception process. Experiment fadHies induda: 
a Mechanica»y accatorated sled 

b. Instrumerted heknst 

6. BR-Bioradc Mufcpupoae fadMy for biological research 
in cel development physiology, cel feriization, and 
radiobiology Fadkbes include: 

a 2 Incubators 
b. Cooler freeze 
c Glove box 

7. NX-NAVEX: Navigation Exparimenl; located in payload 
bay attached to USS (Unique Support Structure) 

8. ME-MEA Materials Experiment Assembly: mounted on 
USS containinfl three materials, processing experiments. 

GAS (Getaway Special): Nona 
Crew Compartment Payloads: None 
Special Payload MtesJon Kits: 

1. Airiodc 

2. Long TramferTunnei 

3. Gadtoy 

4. USS - Unique Support Structure 

5. RMS (Remote Manipulator System) SfU 302 
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Summary of Shuttle Payloads and Experiments 


Flight Launch tats Landing Date Craw 

Payloads and Experiments 

STS-61B Nov 26, 1866 Dae 3, IMS Cdr BrawsterKShaw 

AAwXn KSC EAFB Pt: Bryan D. OCormor 

MS: MwyLCteva 
MS: Sherwood C. Spring 
MS: Jerry L Ross 
PS: Rudoffo Ned Vela 
PS: CharieaWafcer 

Mission Duration: 165 hr* 4 mins 49 secs 

Dtployeble Payloads: 

1. MORELOS4/PAMO: Hughes 376 Comm SrtaBls 
wlh MeOAC Payload Assist Madia booster. 

Owned fy Mexican Comniunicalioos and 
Transportation Agency. 

2. AUSSAT-2PAM-0; Hughes 376 Comm SaMMa 
w*h MeOAC Payload Assist Module booster. 

Owned by Ausaat Proprietary Ltd 

3. SYNCCM KU-2/PAM-D: RCAbuft/owned 16 
channsi Ku-hand commurtcatiori sateMe. First of 
four safeties. MeOAC Payload Assist Modde D2 
is an ijxated version of dwPAM-D used for heavier 
payloads. 

Attached PUB Paytoada: 

1. EASE (Experiment AnemWy of StnxJures in 
ExlravehtaiarActMty): A study ol EVA dynamics 
and human factors in construction of structures in 
space. An inverted tetrahedron consisting of six 
12-feet beemt was constructed by EV-1 and EV-2. 

2. ACCESS (Assembly Concept tor Construction of 
Erectable Space Structured): A vacation of ground 
based timefines based on simuiabons. A4M#at 
truss was assembtedtimssambled ty the twoEV 
crewmembers. 

3. ICBC (MAX Cargo Bay Camera): A joint eflort 
between the Canadian MAX Corp and NASA, 
eonsMi of a 70mm ffen camera in pressurized 
container used to document EASE/ACCESS 

GAS (Getaway Special): 

1. 0479 - Taieeat -Canada 

a. Primary surina mfenir production 

b. Mstafc crystal production 

Craw Compartment Payloads: 

1. CFES (Continuous Flow Electrophoresis Systsm): 
Owned by McDomel Douglas, aeparMai bidogicM 
samples using electrophoretic process. Third fight of 
this sKpsrimert. 

2 DMOS (Difuwve Mixing of Organic SoUiorw); 
Sponsored by 3M Corporation, used to study organic 
crystal growtWdnato, test molacular orbiaJ modeL 
and produce new matariais for efednxipticai 
appfcatona. 

3. MPSE (Moraios Payload Spedafiot Experiment!): 
includes experiments in transportation of nidriants 
inside bean plant*, inoculation of group badsria 
viruses, germination of three seed types, and medical 
experiments tasting htemaf equttrium and volume 
change of the leg due to fluid aWts in zaro-g. 

4. OEX (Obiter Experiments): An onboard experimental 
digital autopilot software package designed to provide 
precise stationkeeping capabibas between space 
vehicle*. 

Special Paytoad MMon KJta: 

1. Food Warmers (2), galey not town. 

2. RMS (Remote Manipulator System) S«tf 301 

3 PSA (PrtMMon Stowage Assembly) 
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Summary of Shuttle Payloads and Experiments 


Fight Launch DaH Landing Data Craw 

Payloads and Experiments 

STS-61C Jan 12, 1986 Jan 18, 1986 C* Robert L Gibson 
Columbia KSC KK ft C F. Bofcten,Jr 

US; F.R.Chang-Ota 
MS: George D. Neton 
MS: Steven A. Hanley 
PS: Robert J Center 
PS: C.Wfem Nelson 

Mission Dmtnrr 146 hra 3 mins 51 secs 

Deployable Paytoeds: 

1. SATCOM KU-1/PAM 0*2: RCA but/owned 16 chanrwl 
Ku-band oommumaiona sateito Second of lour sateMes 
McOAC Payload Assist Module 02 is an uprated version ot 
the PAM-0 which is used lor heavier payloads. 

Attached PLB Paytoads: 

1. MSL-2 (Materials Scwnce Laboratory) consisting of 
MSL carrier, MPE (Mission Pearler Equ^ner*), end 
3 experiments: 

L 3AAL(3-Axb Acoustic Levtator) 

b. ADSf (Automated Directional SoWficabon Furnace) 

c. SEECM (Shuttle Environmental Elects ot Coated Mirror) 

2. Htchhker G-1: A Goddard Space Fight Center (GSFC) 
managed program consisting ot 3 experiments: 

a PADS (Particle Analysis Camera for Shuttle) 

b CPL (CapMary Pump Loop) 

c. SEECM (Shuttle Eiwironmertal Effects at Coated Mrror) 

3. IR-IE (Infrared-Imaging Experiment consisting ot an RCA 
IR TV camera mounted in Ortatar CCTV peryUt unit. 

GAS (Getaway Special): 

1. G-464: UVX (Ultraviolet Experiment), referred to as 0C8 
Unrversiy of CaHfomia at Bertdey) contains a Bowyer LV 
spectrometer. GSFC experiment. 

2. G463: UVX. referred to as JHU (John Hoptons University) 
contains a Feldman Spectrophotometer. GSFC wcperimert 
ACCESS eiperiments. 

3. 6462 UVX, referred to as GAP (GSFC Avionics Package) 
conbuns Telemetry Eastern Tape Recorder, and Battery. 
GSFC ajperiment. 

4. G007 Alabama Space and Rochet Centet/Marehal 
Amateur dub. Contains 3 student experiments and 1 radio 
transmission exnerimenl 

5. 6446: HPLC (Hgh Performance liquid ChromaSoyaphy) 
analytical columns. Al Tech Assoc Inc 

6. G494: PHOTONS (Photometre Thermospheric Oxygen 
Wghtglow Study). Canada Cenlrs tar Space Soence, 
National Research Counci of Canada. 

7. Not ftombered: EMP (Emwonmental Monitoring Package) 
measures the environment lor GSFC. 

8. G481: Unprimed, Prepared linen and painted canvas 
reactions to specs travel. Vertical Horizons 

9. G062: 4 part experiment from PA State Urwersay/GE. 

10. G449: JULE (Joint Ufctabon ot Laser Integrated 
Experiments) 4 part experiment from St Mary's 
Hospial, Mfiwaukee, Wl 

11. G332: 2 part experiment from Booker T. Washington 
Senior Hbh School and High School for Engineering, 
Houston, TX 

12. G310: USAf Academy experiment. 

Note: Above 12 fisted GAS canisters mounted on GAS 
Bridge Carrier 

13. G470: Expenmert from GSFC and US Dept of AgrioAure 
Crew Compartment Payloads: 

1. ISSE (Initial Blood Storage Experiment) package to 
4 mtddedr lockers. 

2. CHAMP (Comet Haley Active Monitoring Program) 
uses cameras, spectroscopic grating, and liters to 
observe cornel through aft light deck overheat window. 

3. HPCG (Handheld Protein Crystal Growth) experiment 

4. SSIP (Shuttle Student Involvement Program) 

a. SE83-4, Production of Paper Fber in Space 

b. SEB345, Argon Injection as an Alternative to 
Honeycombing. 

c. SE82-19. Measurement of Auxin Levels end Starch 
Grains in Plant Roots 

SpecM Payload Union Kits: 

1. GAS Bridge Carrier 

2. Galey 
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Summary of Shuttle Payloads and Experiments 


Fight launch Date Landing Data Craw 

Payloads and Experiments 

STS- 61 L Jan 28, 1966 Jan 20, 1986 Cdn Francis fl. Scobee 
Chalenger KSC PI: Michadj.Snilh 

MS: Judith A Resn* 
MS: BfaonS.Oncuka 
MS: HonaM E McNair 
PS: Gregory Jarvis 
PS: S. Christa McAufilta 
(Teacher) 

Weston Duration: fVA 

Daptoyabte Payloads: 

1. TDRS-8/IUS: Tracking and Data Relay SataMW 
Inertial Upper Stage. 

2. SPAffTAN-203/Haiey: Shuttle pointed Autonomous 
Research Tool for Astronomy/Halley's Comet 
Experiment Deploy aftWretnevai packages using 
RMS: 

a. SPAFTTAN experiment package: 

1) 2 UV Spectrometers from Urw of Cotorado 

2) 2 Mkon F-3 Cameras 

3) Optic Bench 

b. Haley*a Comet Experiment; measure Haley's 
Comet composjttorVactMfy 

Attached PLB Payloads: None 

QAS (Getaway Special): None 

Crew Compartment Payloads: 

1. Fluid Dynamics Experiment (FDE) - Hughes Aircraft 
Company Experiment composed of 6 experiments 

a. Fluid position and ullage 

b. FUd motion due to spin 

c. Fluid seK-merta 

4 Fluid motion due to paytoad deployment 

e. Energy dissipation due to fluid motion 

f. Fluid transfer 

2. Comet Haley Active Monitoring Program (CHAMP), 
second flgtt. 

3, Phase Partitioning Experiment (PPE) dissolves two 
polymer solutions in water to observe their separation 

4, Teacher in Spaoe. Six experiments including 
hydrophones, magnetism, Newton's laws, 
effervescence, chromatography, and simple machines. 

5, SSIP (Shuttle Student Involvement Program) packages: 

a. SE82-4: The effects o( weightlessness on grain 
formation and strength in metals’ - L Bruce, 

St. Louis. MO • Sponsor McDonnell Douglas 

b. SE82-5: Utifeing a semi-permeable membrane to 
direct crystal growth in zero gravity* - S. Cavou, 
Marlboro, NY - Sponsor Union College 

c. *Chicken Embryo Development in Space* - 

J. Velinger, Lafayette, IN ■ Sponsor Kentucky 
Fried Chicken Corporation 

Special Payload Mission Kits: 

1. RMS (Remote Manipulator System) J 

2. Galley ! 

3. MADS 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Data Landing Data Craw 

Paytoeds and Experiments 

STS-26 Sep 29, 1968 Oct 3, 1968 Cdr: Frederick H. Hauck 
Discovery KSC EAFB PH: Richard 0. Covey 

MS: John M. Lounge 
MS: David C. Umars 
MS: George D Neteon 

Mission Duration: 87 hrs 0 mins 1 1 sees 

Dapioysbls Paytoeds: 

1. TDRS-C/HJS: Tracking and Oats FtalaySateNbaf 
Inertial Upper Staga. 

Attached PLB Payloads: 

1. OASlS-1: Orbiter Experimsnt Autonorrous 
Supporting Instrumentation Syttem measures and 
records payload bey snvironmentaJ data. 

Crsw Compartment Paytoeds: 

1. PVTOS - PtryskaJ Vapor T rareport ct Orgar»c 
Soids, 3M Corporation. Second flight 

2. ADSF ■ Automated Directional Soidificabon Furnace, 
MSFC, third fight, test material sofidlfcatian in 

zero g. 

3. IRCFE - lirared Communication Fight Expenmert, 
JSC, first fight. Test rfrared trarermnng crow 
headsets. 

4. PCG - Prolsin Crystal Growth, MSFC, flown four 
previous fights in iess complicated configurations to 
examine growth o< protein crystab in zero g. 

5. IEF - (sodectnc Focusng, MSFC. second (fight teet 
isoelectric transport through a permeable membrane in 
zero®. 

8. PPE - Phase Partitioning Experiment. MSFC, second 
(fight photograph luid phase partitioning phenomena in 
zsrog 

7. ARC - Aggregation of Rsd Blood Cafe, MSFC and 
Australa, investigate aggregation characteristics of 
human rad Mood call in zsro g. 

8. MLE ■ Maaoscals Lightning ExpervnsnL MSFC, Ural 
fight photograph atmospheric ightning actMty from 
orbit. 

8. ELRAD - Earth Limb Radiance Expenmert, JSC, first 
fight photograph earth Rmb radiance prewunrieaf 
port-sunset. 

10. Student Expertnent SES2-4 - ‘Effects of wsigpittsseoses 
on Tl grail formation and itren^h.' L Bruce, 

SL Louis, MO. Sponeot McOomsI Douglas 
111. Student Experiment SE82-5 • Utfetog a ieml patmaaMs 
membrane to direct aystaJ grorth in zsro grav*y‘ 

S. Cavou. Mariboro, NY, Sponsor Unon Cottage 
GAS (Getaway Spadai): Nona 
spacat rayioaa aaaoti nss. 

1. Gatey 
Z MADS 

STS-27 Dec 2, 1968 Dec 6, 1968 Cdr Robert L Gibson 
Atlantis KSC EAFB PR: Guy S. Gardner 

MS: Richard M. Mutme 
MS: Jerry L Ross 
MS: WttamM. Shepherd 

Mission Duration: 105 hrs 5 mins 37 secs 

Deployable Paytoeds: 

Data not avafetfe, OOD Classified Mkstoa 
Attached PLB Paytoada: 

Orta not avalabia, DOO CtaaaXIad Mkaion. 
GAS (Getaway Special): None 

Orta net avalabia, DOO Ctasaiied Miaaion. 

Craw Contpartmant Paytoads: 

Data not avalabia, DOO Ctossfliad Mkdorv 
Spade! Paytoad Maaion Kfts: 

Data not avalabia. DOO CfessAsd MMon. 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Data Landtag Da* Craw 

Payloads and Experiments 

8TS-29 Mar 13. 1080 Mw 17, 1900 Cdr. Micheel L Coat* 
Dbcomry KSC EAFB Pi: JotmEOaha 

MS: James P Bagan 
MS: JamaaF. BucM 
MS: Robert C. Springer 

Mbsion Duration: 1 19 hra 38 mins 52 aaca 

Deployable Payloads: 

1. TDRS-OXJS: Tracking and Data Relay Sale** 
Inertial Upper Stage. One of lour identical 
communications lateWoa providing support lor STS 
and other customers. 

Attached PLB Pavtaeda: 

1. SHARE (Space Station Heal Pipe Advanced 
Radiator Element) 

2. OASIS-1 (Orbiter Experiments Autonomous 
Supporting Inatrumwitation System 

GAS (Getaway Special): None 
Crew Compartment Payloads: 

1. Protein Crystal Growth (PCG-111-1) 

Z Chromoeome and Plart Cel Divisian in Space 
(CHROMEX) 

3. IMAX Camera 

4. Air Force Maul Optica! Sle Caftration Test (AMOS) 

5. Chicken Embryo Development (CHDQ in space. 

6. Effects o# Weightlessness ol Bones (SSP 82-08) 
Special Paytoed M lesion Kits: Non# 


Deployable Payloads: 

1. MagelatfUS ■ Unmanned ihre^axh atttude- 
controled exploration spacecraft containing systems 
required to achieve orb! ot Venus and map la 
surface. 

Attached PLB Piytoeds; None 

GAS (Gum) hom 

Crew Compartment Payloeds: 

1. Fluitto Experiment Apparatus (FEA) 

Z Mesoscale Lightning Experiment (MLE) 

3. Air Force Maui Optical Sle Calibration Test (AMOS) 
Special Pay toed Waelon Kit* None 



Crew Compartment Payloeds: 

Data not avalable, DOD Classified Mbaion. 
Special Paytoad Mission KK* 

Data not avaiabie. DOD Classified Mission. 

Albrtb KSC EAFB Pit Michael McCuley 

MS: ENnS. Baker 
MS: FrankSn R. Chang-Diaz 
MS: Shannon W. Lucid 

Mbaion Duration: 1 19 hn 30 mins 20 aaca 

Deptoyabls Payloads: 

1. GaBeo/IUS - Unmanned spin-stabfizad exploration 
spacecraft comprising a Jupiter orbiter and a Jupiter 
atmoepheric entry probe mated to the HIS. 
Attached PLB Payloads: 

1. Shuttle So* Badocaner Ufcavioiel {SS0UV) 

GAS (Getaway Special): 

1. ZeroGravty Growth of Ice Crystals 

Craw Compartment Payloeds: 

1 . Polymer Morphology 

2. Growth Hormone Concentration & Distribution in Plants 

3. Sensor Technology Experiment 

4. WAX Camera 

5. MesoecMe Ughtning Experiment 

6. Air Force Maul Optical Sle Calibration Teat (AMOS) 
Spedsi Payload Mtoalon KJts: Nona 
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Summary of Shuttle Payloads and Experiments 


Flight Uunch Data Landing Data Craw 

Payloads and Experiment* 

STS-33 Nov 22, 1989 Nov 27, 1989 Cdr: Frederick D Gregory 
Discovery KSC EAFB PI John E. Blaha 

MS: Manley L Carter 
MS: FranWn Musgrave 
MS: Kathryn C. Thornton 

Mission Duration; 120 hr$ 6 mins 46 secs 

Deployable Payloads: 

Data not available. DOD Classified Mission. 
Attached PLB Payloads: 

Data nc4 avaiiabte, DOO CtessHed MWon. 
GAS (Getaway Special): 

Data not available, DOO Classtfied Mission. 

Crew Compartment Paytoeda: 

Data not Bvaiable. DOO Ctoawfied Mtoam 
Spedel Paytoed Mission KJU: 

Data not avairtie, DOO Clatsltod Mtowon. 

STS-32 Jan 9, 1990 Jan 20, 1990 Cdr Daniet C. Brandanstein 
Columbia K SC EAFB Pfc Jamas D. Wathertwe ; 

MS: Bonnie J. Dunbar 
MS: Marsha S. Ivins 
MS: G. David lew* 

Mission Duration: 261 hrs 0 mins 37 secs 

Deployable Paytoeda: 

1. Syncom IV-5, a geostationary communications 
sateita also known as Laasat; leased 1o U.S. Navy 
Attached PLB Paytoeda: Nona 
Returned Cargo: 

1. LDEF, a non-powered space vehicle ccntainarg 
experiments - Deployed on ST541C. 

Crew Compartment Payloads: 

1. American Fight Echocardiograph (AFB 

2 . A* Force Maui Optical Site CatoraionTeal (AMOS) 

4. Fluids Experiment Apparatus 

5. IMAX Camera 

6. latitudetongftude Locator (L3) 

7. Meeoecato Lightning Experiment (MLE) 

8. Protem Crystal Growth (PCG) 

GAS (Getaway SpedaO: None 
Special Payload Mission Kits: 

1. Remote Marxputator 9ystem (RMS) 

2. GMtoy 

3. MADS 

STS06 Fab 28, 1990 Apr 14. 1990 Cdr: John D. Creighton 
Attends KSC DFRF Pit: John H. Casper 

MS; David C. Himers 
MS: Richard M. Motor* 
MS: Pierre J. Thuot 

Misstan Duralm Minis minis 22 secs 

Deployable Payloads: 

Data not available. DOD Ctassited Heston. 
Attached PLB Paytoeda: 

Data not available, DOD Classified Wsston. 
GAS (Getaway Special): 

Datind available, DOO Classified ffeston. 

Crew Compartment Paytoeda: 

Data not avaiabie, DOO Ctessifed Mission. 
Special Paytoed Mission KBs: 

Data not avaiabie, DOO Ctesslied Mission. 

ST5-31 Apr 24, I960 Apr 29, 1990 Cdr: Loren J. Shrwer 
Discovery KSC EAFB PR: Charles F. BokJen 

MS: Bruce McCandless 
MS: Steven A. Hawley 
MS: Kathryn D. Suivan 

Mission Duration: 121 hrs 16 mins 6 secs 

Deployable Payload*: 

1. Hubble Space Telescope (HST), a large aperture 
optical telescope. 

Attached PLB Paytoeda: 

1 . IMAX Cargo Bay Camera (ICBC) 

2. Ascent Particle Monitor (APM) 

GAS (Getaway Spedaf): None 
Crew Compartment Payloads: 

1. Aw Force Maui Optical Site CaJfcration Teat (AMOS) 

2 . IMAX Camera 

3. Investigation Into Polymer Membrane Processing (IPMP) 

4. Protein Crystal Growth (PCG) 

5. Radiation Monitoring Experiment (RME) 

6. Investigation of Arc and Ion Behavior ii Microgravity 
(Student Eiqierimeni 62-16) 

Special Payload Mission KJU: 

1. Remote Manipulator System (RMS) 

2. GaJtey 

3. HST EVA Tools 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Date Landing Date Craw 

Payloads and Experiments 

STS-41 0d6, 1990 Oct 10, 1990 Cdr: Richard N. Richards 
Docovery KSC OFRF PI: Robert D. Cabana 

MS: Bruce E. Melnick 
MS: WKamM. Shepherd 
MS: Thomas D. Akers 

Haaion Duration: 96 hrs 10 mins 3 secs 

gggm 


STS-38 ^ov 15. 1990 Nov 20, 1990 _ fidr RkhardST Covey 
Atlanta KSC KSC Pit Frank L Cutoertscn 

MS: Robert C. Springer 
MS: Cart J. Meade 
MS: Charles D, Gemar 

M ■1 


STS-35 Dec 2. 1990 Dec 11. 1990 Cdr: Vance Brand 
Columbia KSC DFRF Pit Guy S Gardner 

MS: John M . lounge 
MS: Jeffrey A. Hoffman 
MS: Robert A. a Parker 
PS: Ronald A Parise 
PS: Samuel T. Durance 

Mission Duration: 215 hrs 5 mm 7 secs 

Deployable Payloads: None 
Attached PLB Payloads: 

1. Astro- 1 -Three ultraviolet telescopes attached loan 
Instrument Anting System (IPS): 

a Wisconsin LTV Photopolanmeter Experiment (WUPPE) 

b. UV Imaging Telescope (IHT) 

c. Hopkm UV Telescope (HUT) 

2. B8XRT - Broad Band X-ray Telescope. Attached to 

GAS (Getaway Special): Nona 
Craw Compartment Pntosds: 

1. Shuttle Amaleur Radio Experiment (SAREX) 

2. Air Force Maui Optical Sle (AMOS) 

Special Payload Mission KJts: 

1. Galey 

2. Aerodynanec Coefficient bentiftcalion Package (AOP) 

5TS37 Apr 5, 1991 Apr 11, 1991 CdrT Steven Oagel 
Atlantis KSC EAFB PI. Kenneth D. Cameron 

MS: Linda M Godwin 
MS: Jerome Apt 
MS: Jerry L Ross 

Minion Duration: 143 hra 22 mins 45 secs 


ibsfia3^ 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Data Landing Data Craw 

Payloads and Experiments 

STS-39 Apr 26. 1991 May 6, 1961 Cdr Michael L Coats 

Deptoyabta Peytoeds: 

3. Multi-Purpose Experiment Container (MPEC) • An 

Discovery KSC EAFB PI: Bfeune L Hammond, Jr 

1. Shuttle Payload Autonomous Satetiie (SPAS)4/ 

addikral USAF experiment mcxnted on STP-1 , 

MS: Gmxi S. BMofd 

Infrared Background Signature Survey (IBSS) - 

GAS (Getaway Spectaf): Norn 

MS: Gregory J. Harbaugh 

SPAS-II/1BSS was designed to observe rocket 

Craw Compartment Piytoeds: 

MS: RktardJ.Hrab 

plume firings at infrared vwveiengthj. 

1. Cloud Logic to OpbmizB Use of Defense Systems 

MS: Donald R. McMonagle 

Attached PLB Paytoadr. 

(CLOUDS) -1 A 

MS: Charles L Vaach 

Mission Duration: 196 hrs 23 mins 17 seta 

1 . Air Force Program (AFP) -675 - The objective of 
AFP-675 was to observe near-Earth space and 
calestia] objects at infrared & uttravioiet wavelengths. 

2. Space Test Paytoad (STP)-1 - Five USAF 
experiments mounted on a Fichhfcer-M earner, 

2. Radiation Monitoring Equipment (RME)-HI 
Special Payload Mission Kite: 

1. Ramrte Manipulator System (RMS) S/N 301 



fy v v"', rur ... i 








b. Tunnel 



c. Tunnel Extension 


PS: Drew F. Gaffney 

d. Tunnel Adapter 


PS: MBe Hughes-Fuiord 

Mtataon Duration: 21 Bhra 15 mins 14 secs 

Experiments 

a. 6 Body Systems 

b. 6 Caniicwascular/Cardk^utmonary 

c. 3 Blood System 

d. 6 Musculoskeletal 

e. 3 -Neurovesttoular 

f. 1 1mmune System 

g. 1 RenaVEndocrine System 

Gas Bridge Assembly (GBA)- 12 GAS experiments 
mounted on a truss structure in the PLB. 

QAS (Getaway Special); 

12 Experiments on GBA 

1. Scid State Microaccelerometef Experiment 








Summary of Shuttle Payloads and Experiments 


Fight LaunehMi Landtag Date Cnw 

Pay toed* end Experiments ! 

STS-43 Aug 2, 1991 Aug it. 1901 Cdr: JohnEBtoha 
Malta KSC KSC PH: Michael A Baker 

MS: JamMC.Adamaon 
MS: G. David Low 
MS: Shannon E Lucid 

Minion Duration: 213 hr* 22 mins 27 sea 

Deptoyebte Paytoed*: 

1. TDRS-E/1US: Tracking and Data Relay SMatta/ 
Inertial Upper Stage. One of tour identical 
communications smites prwidfig srjjporl for STS 
and other customers. 

Attached PLB Paytoads: 

1. Spaa Station Haaipjw Advanced Radotor Elemanl 
(SHARE-1 1) 

2. Shuttle Sotar Backecatter Utraviotot (SSBUV) 

3. Optical Communicetiona Through the Window 
(OCTW) 

Experiments 

1. Gas Bridoe AssembN (GBA) 

GAS (Getaway Special): 

1. Tank Pra*sura Control Experiment (TPCE) 

Crew Compartment Paytoeds: 

1. Air Force Maui Optical Sis (AMOS) 

2. Auroral Photography Experiment (APE) 

3. Btosarve/lnstnirientation Technology Asaodalee 
MMariab Daperaon Apparatus (BitOA) 

4. Investigations into Polymer Membrane Processing (FMP) 

5. Protein Crystal Growth (PCG) 

6. Spaa Acceleration Measurement System (SAMS) 

7. SoSd Surtaa Combustion System (SSCS) 

8. Ufaavioiet Plume Instrument 
Special Paytoed Mbsfon Kite: Nona 

3T535 Sep 12, 1991 Sap 18, 1901 Cdr: John 0. Creighton 
Discovery KSC EAFB Pt: Kenneth S. Remitter 

MS: Mark F. Brown 
MS: James F. Buchi 
MS: Charles D. Gemer 

Mission Duation: 128 hr* 27 mm 51 sea 

1. Upper Atmosphart Research Saleita (UARS) 
Attached PLB Paytoeds: 

Experimerts 

1. Gas Bridge Assembly (GBA) 

Crew Compartment Paytoeds; 

1. Ascent Psrticfc Monitor (APM) 

2. 'Cosmic Radiation Effects and Activation Monitor 

(CREAM) 

3 Radiation Monitoring Experiment (RME) — 

4. Investigations into Polymer Membrane Processing (IPMP) 

5. Protein Cryriai Growth pCG) 

6. Middeck O-Gravity Dynamics Experiment (MOOE) 

7. Shuttle Activation Monitor (SAM) 

8. Physiological and Anatomical Rodent Experiment (PARE) 
GAS (Getaway Special): None 

Special Paytoed Mission Kits: None 

5T544 Nov 14, 1991 Dec 1, 1991 Cdr Frederick D- Gregory 
Attends KSC EAFB Pt: Terena T. Henricks 

MS F. Story Musgrave 
MS Mario Runco, Jr. 

MS James S. Voss 
PS: Thomas J. Hemen 

Mission Duration: 166 hr* 52 mins 27 sea 

DepioyaMa Paytoeds: 

1. Determ Support Program/Inertial Upper Stage 
saK*te (DSP/1US) 

Attached PLB Paytoeds: 

1. Interim Operational Contamination Monitor (I0CM) 
Experiments 

1. Gas Bridge Assembly (GBA) 

Crew Compartment Paytoeds: 

1. TerraScout 

2. MBary Man m Space (M86-1) 
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Fight Launch Dali Landtag Me Cmr 

Payloads and Experiments 

5TS-42 Jan 22, 1902 Jan 30, 1992 Cdr Ronald J.Grabe 
Dbcovery KSC EAFB Pt S^anS. Oswald 

MS: Norman E. Thagard 
MS: WHfemF.Raaddy 
MS: David C. Writers 
PS: Roberta L Bondar 
PS: UVD. Mertnkl 

Mfeafcn Duration: 103 In 15 mint 43 sac 

Daptoyabta Paytoeds: Nona 

Attached PLB Paytoada: 

International Microgravty Laboratory-1 (Spacatab Long Module) 

Objective: Conduct 9 Materials Science and 7 UN Sciences 

■eperiments in microgravity: 

1. Fkad Experiment System - Crystal growth and fluid behavo 

2. Vapor Crystal Growth System - Reflight from Spacatab 3 

3. MernayiotSde Crystal Growth -Relight from Spacetab 3 

4. Protein Crystal Growth - RefSght from STS 28, 29, 32, 37 
(Middeck) 

5. Organic Crystal Growth FacSty - Crystal growth 

6. Cryostat- Crystal growth 

7. Space Acceleration Monitoring System. - Measure orvort* 
shuttle acceleration to support other mioogravity 
experiments 

8. Critical Point Fadfcy - Measure material properties at the 
critical point 

9. Gravitational Ptant Physiology Facity - BWogicaJ 
Investigation ot plants difing spaceflight 

10. Btorack - Biological Investigation ot various tie forms 
during spacefight 

11. Space Physiology Experiments - Investigate human 
space adaptation and motion sickness 

12. Mcrogravity VastibtJar Investigations - Study space 
motion sickness 

13. Bbstack - Investigate space racial ion effects on 
biotogcal matariNs 

14. Mental Workload and Performance Evaluation • Test 
human performance of computer tasks in Zeroes 

15. Radiation Monitoring Contamar/Doavnelar - Measure 
effect of space radiation on biotogicat material 

GAS (Getaway Spedaf) Bridge consisting of 12 canisters; 

1. G-086 - Effects of mcrogravity on cysts hatched m space, 
thermal conductivity and bubble velocity of air in water 

2. G-1 40 - Marangoni convection in a floating zone 

3. G-143 - Glass bubbles in glass metis 

4. G-329 - Soidificsticn of phenomena in metaialoys 

5. G-336 • Measurement of diffuse 20 dncaf and gatoctic 
emdswnsat B, R, and V standard 

6. G-337 - Performance of thermoecoustic refrigerator 
under microgravity 

7. G-457 - Ga^iqub separation under microgravity 

B. G-609 . G-61 0 - Utravwlet observat ions of deep space 

9. G-61 4 -Motion of debris under microgravity conditions: 
low melting point materials processing 

10. Middeck 0-Gravity Dynamics Experimert (MODE) 

11. GAS bates* paytoed no. 1 (GPB 11) 

12. GAS belast payload no. 2 (GPB #2) 

Crew Compartment Payload: 

1. GetationofSols: Appied Microgravity Research 
(GOSAfctf?) - Objective: investigate processing of geled 
sots b mbrogravity 

2 . Student Experiment SE 93-2 - Objective: Study zero 
gravity capitory rise of Squid through granular porous 
media 

3. Student Experiment SE 81-9 -Objective: Study 
convection in zero gravty 

4. Investigation into Polymer Membrane Processing (1PMP) 
Objective: Maniiacture polymers in space 

5. Radiation Monitoring Experiment (RM E-Ilf) • Objective: 
Measure radiation environment otvortt 

Special Payload MtoJon Kh: None 
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Paytoada and Experiments 

§T§45 Mar 24. 1992 Apr 2, 1992 tdr Charles F. Bolden 
AJJwHa KSC KSC Pt: Brian K. Duffy 

MS: Kathryn D. Suivan 
MS: David C. Leestma 
MS: C. Michael Foal* 

PS: DttD.Frimout 
PS: ftyon K. Uchlenburg 

Mosion Duration: 214 hra 10 min 24 sees 

Deployable Paytoada: Nona 

Attached PLS Pavloada: 

ATLAS- 1 (2 Spacebb Pa»et and Igloo) • Objective: Study 
the compositfon ot the middle atmosphere and is 
variations ewer an 1 1 year solar cycle. This a the first ot 
10 planned ATLAS missions over the next 11 years. 

Abnosphere Physics: 

1. Atmosphere Trace Motecute Spectroscopy (ATMOS) - 
Previously flown on Sp&cetab 1 , Reffight from Spacelab 3 

2. Mtfmeter Wave Atmospheric Sounder (MAS) - First fight 

3. Atmospheric Lyman Aipha Errwsons (ALAE) - Previously 
flown on Spacetab 1 

4. Grille Spectrometer (GRILLE) - Previously town on 
Spacelab 1 

5. Imaging Spectrometric Observatory {ISO} - Previously 
flown on Spacelab 1 

Solar Science: 

1. Active Cavity Radiometer Inadiance Monlor (ACfUM) - 
ACRIM 1 flown on the sotar maximum sateHte 

2. Measurement ot the Solar Constant (SOLCON) - 
Previously flown on Spacelab 1 

3. Solar Spectrum Measurement from 180 to 3200 
Nanometers (SOLSPEC) - Previously flown on Spacaiab 1 

4. Solar Ulraviolel Spectral Irradianca Monitor (SUSIM) - 
Previously flown on Spaoetab 2 and on the Upper 
Atmosphere Research Satellite (UAfiS) 

Space Plasma Physics: 

1. Atmospheric Emissions Photometric. Imaging (AEPt) - 
Previously flown on Spacelab 1 

2. Space Experiments with Particle Accelerates (SEP AC) ■ 
Previously flown on Spacelab 1 

3. Energetic Neutal Atom Precipitator 

Ulraviolet Astronomy: 

1. Far Ultraviolet Space Telescope (FAUST) - 
Previously town on Spacelab 1 

2. Shuttle Solar Backscatter Ultravlolet/A (SSBUV/A) - 
Objective: To provide more accurate and refiabia 
readings of global ozone to aid in the caibrabon of 
backscatter ultraviolet instruments being flown on 
freeTfying satellites 

GAS (Getaway Soedafi: 

1. GetwraySpedal 229 (GAS-229) - Objective: To melt 
and regrow gaium arsenide crystals with convective 
effects absent 

Crew Compartment Payload: 

1 . Investigation into Polymer Membranes Processing (1PMP)- 
Objective: To flash evaporate rrkxed solvent systems in 
the absence of convection to control the porosity ot the 
polymer membrane in miaogravtty 

2. Space Tissue Loss-01 (STL-01) • Objective; To monitor 
the activities ot tissue samples at the cellular level under 
the influence of microgravity 

3. Radiation Monitoring Equipment- III (RME-llf) - Objective: 
To measure ionizing radiation ever repeated time intervals 
and drgjtaJty store the resulting data 

4. Visual Function Tester-2 (VFT -2) - Objective: To measure 
basic vision performance parameters in an orbital space 
flight environment 

5. Ooud Logic to Optimize Use o 1 Defense System - 
Objective: To obtain photographic sequences of doud 
fields of interest as targets of opportunity 

8. Shade Amateur Radio Experiment (SAREX II) Objective: 
To demonstrate voice, slow scan television (SSTV). and 
pocket radio. Al transmitted on 2 meter capabfllies and 
fast scan television (FSTV) transmitted on 70 cm capabity. 
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Fight Hunch Date Unding Date Craw 

Payloads and Experiments 

STS-49 May 2, 1992 May 16, 1992 Cdr. DanietC Brandenflen 
Endeavour KSC EAFB PI: Kevin P. Chiton 

MS: Richard J. Hwb 
MS: Bruce E. Melnick 
MS: Pierre J. Thout 
MS: Kathryn C. Thorrton 
MS: Thomas D. Akers 

Mission Duration: 213 hrs 17 mins Msecs 

Deploys bis Ptytoads: 

1. Intelsat VI F3 (International Tetecommurlcations 
Saiettej/perigee kick motor (PKM) 

Attached PLB Payloads: 

1. Assembly of station by EVA methods 

GAS (Getaway Special): None 

Crew Compartment Payloads: 

1 . Commercial protem crystal growth (CPGC) 

2. Air Force Maui Optical Sie CaMxation (AMOS) 

3. Ultraviolet Plume Instrument (UVPI) 

Special Paytoed Mission Kits: None 

3Ts36 Jun 25.1902 Jut 9, 1992 Cdr: Richard k Orchards 
Cohmbte KSC KSC PI: Keneth D. Bowerra 

MS: Bonnie J. Dunbar 
MS: Carl J. Meade 
MS: ElenS. Baker 
PS: Lawrence J. Delucas 
PS: Eugene H. Trinh 

Mission Duration: 331 hrs 30 mins 04 secs 

Deployable Paytoada: Non* 

Attached PLB Paytoeds: 

1. U.S- Microgrsrrity Laboratory (USML-1) 

2. Investigation into Polymer Membrane Processrg pPMP) 

3. Shuttle Amateur Radio Experiment -II (SAREX-lf) 

4. UtravioW Plume Instrument (UVP1) 

6. Orbital Acceleration Research Experiment (OARE) 

6. Zeolite Crystal Growth (ZCG) 

7. Astrocuture 

8. Generic Bioprocessing Apparatus (GBA) 

9. Prctein Crystal Growth (PCG) Block 1 

GAS (Getaway Special): None 
Crew Compartment Paytoada: 

1. Zeolite Crystal Growth 

2. Generic Soprocessing Apparatus with I 
Refrigerat or /Incubator Module (R/W) 

3. Astrocuture (ASC) 1 

4. Protein Crystal Growth (PCG) Block 1 wth 3 R/Ms 

5. investigation into Polymer Membrane Processing (IPMP) 

6. Shuttle Amateur Radio Experimert-B (SAREX-K) 

7. Ultraviolet Plume Instrument (UVPI) 

Special Paytoed Mission Kits: Norn 

STS^6 Jut 31 , 1992 Aug 8, 1992 Cdr: Loren J. Shriver ” 
Atentis KSC KSC PI: Andrew M. Alton 

MS: Jeffrey A. Hoffman 
MS: FranWm R. Chang-Diaz 
MS: Claude Nicofier 
MS: Martha S. Ivins 
PS: Franco Materba 

Mission Duration: 191 hrs 16 mins 07 secs 

Deptoysble Ptytoads: 

1. EURECA 
Attached PLB Pa yiotds 

1. Tethered Satetike System (TS5-1) 

2. Evaluation erf Oxygen irterabcn wth Matertate-HThermal 
Energy Management Processes 2A-3 (EOlM-ltl/Temp 2A) 

3. IMAX Cargo Bay Camera (ICBC) 

4. Consortium lor Material Development in Space Complex 
Autonomous Paytoad-ll (CONCAP-II) 

5. CONCAP-III 

6. LJmied Duration Space Envtonmenl Candbtee Materials 
Exposure (LDCE) 

GAS (Getaway Special): None 

Craw Compartment Paytoede: 

1. Gas Autonomous Paytaed Controlar (GAPC) tor Uee in 
ICBC Operations 

2. Ptuitary Grrarth Hormone Cel Function (PHCF) 

3. Air Force Maui Optical Sie CaJfcrabon (AMOS) 

(Passrra Requrements Only) 

4.. Utravwtet Plume Instrument (UVPt) 

Spectel Payload MMon Kte Nona 
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Payloads and Experiment* 

STS47 Sap 12, 1902 Sap 20, 1992 Cdn Robert L Gibson 
Endeavour KSC KSC Pit Curlia L Brown 

MS; MarkCLee 
MS: N. Jan Davis 
MS: MaeC, Jemison 
MS: Jerome Apt 
PS: Mamoru Mohrl 

Mission Duration: 190 hra 30 mins 23 sees 

Deptoyabte Payloads: None 
Attached PLB Payloads; 

1. Japanese Spaceiab (Spacetab-J) Long Modiie Gas 
Bridge Assembly (GBA) wih 12 Gas Canisters 

GAS (Getaway Special): Nona 


STS-52 Oct 22, 1992 Novi. 1992 Cdr Jamas D. Wethertoee 
Columbia KSC KSC Pit Michael A. Baker 

MS: Wifcam M. Sheperd 
MS: Tamara E. Jernigan 
MS: Charles LVeach 
PS: Steven G Mac Lean 

Mesion Duration: 236 hra W mins 13 sees 

Deptoyabie Payloads: Nona 
1. Laser Geodynamtcs SateMe (LAGEOS) 
Attached PLB Payloads 
1. Unted Stated Microgravity Payload (USMP-1) 
GAS (Getaway Special): None 
Crew Compartment Payloads: 

1. Queens University Experiment in Liquid Metal 
Difusion (QUELD) 

2. Phase Partition in Lquri (PARUQ) 

3. Sun Photo Spectrometer Earth Atmosphere 
3. Sun Photo Spectrometer Earth Atmosphere 

Measurement-2 (SPEAM1 

4. Orbter Gtow-2 

5. Commercial Materials Dispersion Apparatus 
Instrumentation Technology Associates Experiments 
(CMDQ 

8. Crystal by Vapor Transport Expenmert (CVTE) 

7. Heal Pipe Performance (HPP) 

a Commercial Prrtein Crystal Growth (CPCG) 

9. Shuttle Plume Impingement Experiment (SPE) 

10. Physiotogical System Experiment (PS£) 

Special Pavtoad Mission Kits: Nona 

STS-53 JU 31, 1992 Aug B, 1992 Cdr Loren J. Sttover 
Discovery KSC EAFB Pt: Andrew M. Allen 

MS: Jeffrey A. Hoffman 
MS- Franttn R, Cfiang-Oiaz 
MS: Qaude Ntcoltef 

Misaion Duration: 175hrs19mns47$ecs 

Deptoyabie Payloads: 
Attached PLB Peytoedt 

GAS (Getaway Specie!): Nona 
Crew Compertmenl Paytoada: 
Special Paytoed Mtoston Kits: None 
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Payload* and Experiments 

STS-54 Jar 13, 1993 Jar 19, 1993 Cdr: John H. Casper 
Endeavour KSC KSC PI: Donald R McMonagle 

MS: Mario Runco, Jr 
MS-. Gregory Harbaugh 
MS Susan Halms 

Mission Duration: 1 43 hrs 38 mins 19 secs 

Deployable Payloads: Mona 

1. Traddng and Data Relay Satetta/lnertial 
Upper StegefTDRSrlUS) 

Attached PLB Payload: 

1 . Diffuse X-Ray SpectrometerfDXS) 
GAS< Getaway Special): None 
Craw Compartment Paytoada: 

1. Chromosome and Plant Cell Dvision 
m SpacefCHROMEX) 

2. Commercial Generic Bioprocessing ApperatauB(CGBA) 

3. Physiological and Anatomical Rodent Experiment (PARE) 

4. Solid Surface Combustion Experimert(SSCE) 

Special Payload Mission KKs: None 

STS-56 Apr 6,1993 Apr 17. 1993 Cdr: Kenneth Cameron 
Discovery KSC KSC PI: Steven S Oswald 

MS: C Michael Foale 
MS: Kenneth Cockrell 
MS; Elen Ochoa 

Mission Duration: 222 hrs 06 mins 24 secs 



STS-55 Apr 26, 1993 May 6, 1993 Cdr, Steven R. Nagel 
Columbia KSC EAFB PI Terence T, Hendricks 

MS. Charles Precourt 
MS. Bernard Hams, Jr. 
PS. Ulrich Walter 
PS Hans Schtegel 

Mtesioin Duration: 239 hrs 39 mins 59 secs 

Deployable Payload: None 
Attached PLB Payload: 

1 . D2 payload user support structure: German (SPACELAB) 

2. Material Science Autonomous PaytoadfMAUS) 

3. Atomic Oxygen Exposure TrayJAOET) 

4. Galactic Ultrawide Angle Schmidt System Canwa(GAUSS) 

5. Modular Opto-Electronic Muttspectral Stereo Scanner 
(MOMS) 

GAS (Gateway Special): 

1. Reaction Kinetics in Glass MaftsfRKGM) 
Craw Compartmant Payload: 

1. Crew TaMsupporl Experiment 

2. Shuttle Amateur Radio ExpehmertfSARAX) 
Special Payload Mission KKs: None 
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Summary of Shuttle Payloads and Experiments 



I* lEuIIElJ 


7.&454: Crystal Growth 
8. 0535: Pod Borling 
9. 0601: high Frequency VirMora 
10. 0647: liquid Phase Electroepitaxy 
Crew Compartment Peytoede: 

1. SAP EX-1! (Shuffle Amateur Radio Experiment -II) 

Z FARE fluid Acquisition and Resupply Experiment) 

3. AMOS (Air Force Maui Optical Sto Caibratton Test) 
Spedal Payload Mission KBs: 

1. SHOOT: (Superfluid Heium On-Ortxt T render) 

Z CONCAP-IV: (Consortium for Materials Development in 
Space Compiex Autonomous Payload IV) 

Crew Conpartment Payloads: 


Special Payload Heaton Wte 
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Summary of Shuttle Payloads and Experiments 


FBght Launch Data Landing Data Craw 

Payloads a 

nd Experiment* 

STS-58 Oct 18, 1993 Nov 1.1993 Cdr: JohnE.Bbha 

DeptayaNe Paytoada: Nona 

Craw Compartment Paytoada: 

Columbia KSC EAFB PI: Richard Searfoes 

Attached PLB Paytoada: 

1. Urine Monitoring System (UMS 

PC: Margaret Rhea Sadden 
MS: Shan non W. Lucid 

1. SpacaMb Ufa Sdencea-2(SLS-2) 
L Spacetab Long Module 

2. Shuttle Amateur Radio Experiment (SAREX 

MS: David A. Wo# 

MS: Wiem McArthur, Jr. 
PS: Marin J. Fettmar 

Mission Duration: 336 hrel 2 mins 32 Bees 

b. Spaceiab Palet 

c. Tunnel 

d. Tunnei Extension 

GAS (Getaway Special): Hone 

Sparta! Paytoad Mbiton Kit*: 

STS-61 Dec 2, 1993 Dec 13, 1993 Cdr: Richard 0. Covey 

DaptoyaMa Paytoed*: 

Craw Compartment Payload* 

Endeavour KSC KSC Pi: Kenneth D. Bowwbox 

1. Hubtiie Space Tetesoope (HST) 

1. Hubbte Space Teteetape Special Toole 

MS: F. Story Musgrave 

Service Mission -01 

2. Shuttle Ort*er Repackaged Galley (SORG) 

MS: Thomas D. Akers 

a. Solar Array (SA) 

3, Electronic Sti Camera Photography Test 

MS: Jeffery A Hoffman 
MS: Kathryn C. Thornton 
MS: Claude Ntofter 

Mfesion Duration: 259 hra 56 mins 35 secs 

b. Wide RekVPtanetary Carrera (WFPC) 

c. Corrective Optics Space Tetesccpe 
Axial RapWcement (COSTAR) 

Attached PLB Paytoada: 

1 . MFR (Manipulator Foot Restraint) 

2. SESA (Space! Equipment Stowage Aasetrfcty) 

3. IMAX Cargo Bay Camera ()CBO04) 

4. Air Force Maui Opitical Sit* Calibration Test (AMOS) 

GAS (Getaway Sparta!): Nona 

4. Global Positioning System (GYS) 

S pedal Paytoad Mtoston K*a: Nona 


B-46 











Summary of Shuttle Payloads and Experiments 


Fight Launch Data Landing Data Craw 

Payloadi and Experiments 

ST $-60 Feb 3, 1994 Feb 11 .1904 Cdr: Chutes Bokfen 

Deptoyabie Paytoede: 

Crew Compartment Pay beds: 

Discovery KSC KSC Pt: KenReigMter 

1. Wake Shield Factty-1 (WSF-1) 

1 . Shuttle Amateur Radio Experiment- II (SAREX-2) 

US: Frankfin ChengOiaz 
MS: Jan Davis 

Attached PLfl Paytoede: 

1.SPACEHAB-2 

2. Auora Photography Experiment -B (APE-B) 

MS: RonaldSega 
MS: Sergei Krikatev 

Mission Duration: 199 hra 09 mins 22 secs 

a. Experiments-12 
2 . Capriary Pump Loop (CAPL) 

GAS (Getaway Special): 

1 . Oribia! Debris Radar Caibration Spheres (OOERACS) 

2. BREMAN SateKte (BREMSAT) 

3. G-071 (Bail Bearing Experimert) 

4. G-514 (Orttfer Stabiity Exper.4 Medicines in Microgravity) 

5. G-536 (Heat Flux) 

6. G-557 fCapfery Pumped Loop Experiment) 

Special Paytoad UiaakMi Kfts: None 

STS-62 Mu 9. 1994 Mu 18, 1994 Cdr: John Casper 

Deptoyabie Payloads: None 

Craw Compartment Paytoad* 

Coiumbrt KSC KSC PH: Andrew Aten 


1 . Protein Crystal Growth Experiments (PCG) 

MS: Pierre Thuol 

Attached PLB Paytoede: 

2. Physiological System Experiment (PSE) 

MS Charles Gemar 

1 . United States Mioogravity Payload-2 (USMP-2) 

3. Commercial Protein Crystal Growth (CPCG) 

MS Marsha Ivins 

Mtesion Duration: 335 hra 16 mins 41 ses 

a. Experiments-5 

2. Office ot Aeronautics & Space Technology-2 (OAST-2) 

3. Dexterous End Effector (DEE) 

4. Shuttle Sobr Backscatter Ultravioiet/A (SS8UV/A) 

5. Limited Duration Space Environment Candidate 

Materials Exposure (LDCE) 

GAS (Getaway Special): None 

4. Commercial Generic Bioprocessing Apparatus (CGBA) 

5. Middeck O-Gravty Dynamics Experiments (MODE) 

6. 8wreactor Demonstration System (BOS): 

Biotechnology Specimen Temperature 
Controller (BSTC) 

Special Paytoad Mteeton Kits: 

1 . Air Force Mad Optical Site CaBbration Test (AMOS) 
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Summary of Shuttle Payloads and Experiments 


Flight Launch Data Landing Data Craw 

Paytoeds and Experiments | 

STS-Sfl Apr 9, 1994 Apr 20, 1994 Cdr Sidney M. Gttoerrez 

Deptoytbb Paytoeds: Hone 

Crow Compartment Paytoads: 

Endeavour KSC KSC Pt Kevin P. Chilton 

Attached PL0 Payloads: 

1. Space Tissue Loss (STL) 

MS; Lnda M. Godwin 

1 . Space Radar Laboratory-1 (SRL-1) 

2. Shuttle Amateur Radio Expenmert -II (SAREX-M) 

MS: Jay Apr 

2. Consortium for Materials Development in Space 

3. Toughened Uni-Piece Fibrous Insulation (TUFI) 

MS: M.R. CWord 
MS: Thomas D. Jones 

Complex Autonomous Paytoad-ZV (CONGAP-IV) 

4, Visual Function Tester-4 (VFT-4) 

Mission Duration: 268hra 49rrw» 30secs 

GAS (Getaway Special): 

1. G-203, New Mexico State University 

2 G-300, Matra Marconi Space 

3 G-458. The Society of Japanese Aeroepce Companies, Inc. 

SpacW Paytoad Mtoaton KRs: Hone 

STS-65 Juis, 1994 Jtd 23. 19&4 Cdr: Robert D. Cabana 

Deptoyabia Payloads: None 

q. Performance Assessment Workstation j 

Cduntra KSC KSC PI: James D. Hater* 

Attached PLB Paytoads: 

r. Bioctacfc 

MS: Richard J. Hieb 

1 . International M icrogravity Lab-2 (1ML-2) 

s. Real-Tma Radiation Monitoring Device 

MS: Carl E. Wa tz 
MS: Leroy Chiao 

a. Large Isothermal Furnace 

b. Electromagnetic Containerteas Processing Farifcy 

2. Ortotal Accelerator Research Experimert (OARE) 

MS; Donaid A. Thomas 
PS: OtiatoNaitoMiitai 

c. Bobbie, Drop and ParWe Unit 

d. Critical Port Fadty 

a. Space Acceleration Measurement System 

GAS (Getaway Special): Nona 
Craw Compartment Paytoed*: 

Mbsion Duration: 353hrs SSroins OOsecs 

f. Quasi-Steady Accelerator) Measurement 

g. Vibration Isolation Bax Experiment System 

h. Advanced Protein CrystaBzation FadKy 

L Appied Research on Separation Methods Using 
Space Electrophoresis 

j. Free Flow Electrophoresis Uni 

k. Aquatic Animal Expenmert Uni 

L ThermoeteOnc tocubaSor/CeiCultue Kit 

m. Biorack 

n. Stow Rotating Centrifuge Microscope 

o. Spinal Changes in kfecrogravfty 

p. Extended Duration Ortoiar Medical Project 

1 . Commercial Protein Crystal Growth (CPCG) 

2. Shuttle Amrteur Radio Experiment -II (SAREX-M) 

3. MMtary Appfcabons of Ship Tracks (MAST) 

Special Paytoed Muton KJU: 

1 . Air Force Mau Optical Site (AMOS) 
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Summary of Shuttle Payloads and Experiments 


Flight Liunch Date Landing Data Craw 

Payloads «nd Experiments 

STS*4 Sepfl, 1994 Sap20,1994 Cdr: Richard N. Richards 

Discovery KSC EDW Pit L. Bain# Hammond 

MS: Jerry M. linangar 
MS. Susan J. Heims 
MS: Carl J. Meade 
MS: Marti C, Lea 

Mission Duration: 262 hrs 49 mins 57 secs 

Daptoysbta Payloads: 

1. Shuttle Ported Autonomous Research Tool lor 
Agronomy (SPARTAN 201) 

Attached PLB Payloads: 

1. Lidar in Space Technology Experiment (UTE) 

2. Robotic Operated Materials Processing System (ROMPS) 

3. Shuttle Plume Impingement Fight Experiment (SPIFEX) 
GAS (Getaway Special): 

1 . G-1 78. Charge Coupled Device (CCO) 

2. G-254, Utah State University: Spacepak 1-4 

3. G-325, Norfolk Pubic Schools Science 4 Technology 

Advanced Research (NOR STAR) 

4 . G-417, Beijing Institute at Environmental Testing 

5. G-4S3, The Society at Japanese Aerospace Companies 

(SJAC), Superconducting and Bubble Formation 

6. G-454, The Society of Japanese Aerospace Compares 

(SJAC), Crystal Growth Experiments 

7. G-456, The Socie4y of Japanese Aerospace Companies 

(SJAQ. Electrophoresis and Micrograviy Tests 

а. G-485, European Space Agency /ESTEC FTD 

9. G-500, Orbit er Stablity Experiment (OSE) 

10. G-562, Canadian Space Agency, QUESTS-2 
Crew Compartment Payloads 

1 . Air Force Maui Optical Site (AMOS) 

2. Biological Research m Canisters (BRIC) 

3. MBfcary Appication of Ship Tracks (MAST) 

4. Radiation Monitoring Experiment-ill (RME-III) 

5. Shuttle Amateur Radio Experiment-ll (SAREX-II) 

б. Sofcd Surface Combustion Experiment (SSCE) 

Special Payload Mission Khs: None 

STS-68 Sap X, 1994 Oct 11,1994 Cdr Michael A. Baker 
Endeavour KSC EDW PI Terrence W.WfcuM 

MS: Steven l_ Smith 
MS Daniel W Borsch 
MS Peter J. K. WboA 
MS Thomas D. Jones 

Mission Duration: 269 hrs 46 mins 08 secs 

Deployable Payloads: Nona 
Attached PLB Payloads: 

1. Space Radar Lahorakxy-2 (SRL-2) 

GAS (Getaway Special): 

1G-316, Student Space Shuttle Program (SSSP) 

2. G-503, Microgravity & Cosmic Radiation Effects 

on Diatoms (MCFtED) 

Concrete Curing in Microgravity (ConClM) 

Root Growth in Space (RGIS) 

Miaogravtty Corrosion Experiment (COMET) 

3. &641 .Study breakdown of a phnar sofcVSquid Wertace 

during crystal growth 

Special Payload MMon KB* None 

Crew Compartment Payloads 

1 . Commercial Protein Crystal Growth (CPCG) 

2. Biological Research in Canisters (BRIC) 

3. Chromosomes 4 Plant Cel Division in Space Experiment 
(CHROMEX) 

4. Cosmic Radiation Effects and Activation Monitor (CREAM) 

5. Mittary Applcations of Ship Tracks (MAST) 
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Summary of Shuttle Payloads and Experiments 


LJi— 1 1 1 ■■ 1 1' 1 —E— 

Paytoeda and Experiments 

STS-86 Nov 3, 1994 Nov 14, 1994 Cdr Donald H. McMonagle 
Discovery KSC EOW PR: Curtis L Brown 

MS: Elen Ochoa 
MS: Joseph R. Tanner 
MS: Jean-F rancors Ciervoy 
MS: Scott Parazynsid 

Mission Duration: 262 hrs 32 mins 02 secs 

Deploys bta Paytoeda: 

1 . Cryogenic Infrared Spectrometers and Telescopes for the 
Atmosphere-Shunts Palet Saestte (CRISTA-SPAS) 

Attached PLB Paytoed*: 

1 . Atmospheric Laboratory for Appftcatiora and 
Science^ (ATIAS-3) 

2. Experimeni of the Sun tor Complementing the Adas 
Payload and for Education-11 (ESCAPE -if) 

GAS (Getaway Special): None 

Crew Compartment Paytoeda: 

1 . National InsMUes of HeaRh-R-1 

2. National Institutes of Heakh-C-2 

3. Protein Crystal Growth (PCG) Experiments 

4. Space Acceleration Measurement System (SAMS) 

5. Neal Pipe Performance and Working Fluid Behavior 
in MicrogavRy (HPP) 

Special Paytoed Mhaton KJU, None 
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The Planets 
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The Solar System 

Our automated spacecraft have traveled to the Moon and to all the planets beyond our world 
except Pluto; they have observed moons as large as smal planets, flown by comets, and sampled 
the solar environment The knowledge gamed from our journeys through the solar system has 
redefined traditional Earth sciences kke geology and meteorology and spawned an entirely new 
dtedpine caled comparative planetology By studying the geology of planets, moons, asteroids, 
and comets, and comparing differences and stntarties, wa are laammg more about iht origin 
and hotory of these bodies and the solar system as a whole. We are also gaining MgM Into 
Earths complex weather systems. By seeing how weather it shaped on other worlds and by 
investigating the SurT* actwity and ts influence through the solar system, we can better 
understand dmatic conditions and processes on Earth. 

The Sun 

Many spacecraft have explored the Sun's environment, bul none have gotten any doeer to Us 
surface than approximately Two-thirtis of the distance from Earth to the Sun. Pioneers 5*1 1, the 
Pioneer Venus Obiter, Voyagers 1 and 2, and other spacecraft have al sampled the solar 
environment. The Ulysses spacecraft, launched 0* 6, 1990, e a joint solar mission of NASA and 
the European Space Agency After using Jupiter's gravity to change its trajectory, Ulysses wi fly 
over the Sun'B polar regions during 1 994 and 1996 and wi perform a wide range of studies usmg 
nine onboard scientific instruments. 

The Sun dwarfs the other bodies in the solar system, representing appramrutaiy 99.86 percent of 
all the mass in the solar system. Al of the planets, moons, asteroids, comets, dust, and gas add 
up to only about 0.1 4 percent. This 0.14 percent represents the material left war from the Sun’s 
formation. One hundred and nine Earths would be required to fit across the Sun’s dak, and lb 
interior could hokJ over 1.3 miion Earths. 

As a star, the Sun generates energy by the process of fusion. The temperature at the Sun’s core 
is 15 mlon degrees Celsius (27 miion degrees Fahrenheit), and the pressure there is 340 biMion 
times Earth’s air pressure al sea level The Sun’s surface temperature of 5,500 degrees Celsius 
(10,000 degrees Fahrenheit) seems almost ch»y compared to is core temperature. At the solar 
core, hydrogen can fuse into helium, produdng energy The Sun produces a strong magnetic 
field and streams of charged particles, extending tar beyond the planets 


The Sun appears to have been active tor 4.6 bilion years and has enough fuel for another 5 btton 
years or so. Al the end of Is He, the Sun wi start to fuse heium Into heavier elements and begin 
to swet up, utimaleV grcnwng so large that I wi uwalow Earth. Alter a bflion years as a "red 
giant,* I wi suddenly rolapse into a *whle dwarf* - the final end product of a bar floe ours. I 
may lake a trillion years to cod off completely. 

Mercury 

Obtaring the first dose-up views cf Mercury was the primary objective of the Mariner 10 
spacecraft, launched New 3, 1973. After a tourney of nearly 5 months, Including a flyby of Venus, 
the spacecraft pawed within 703 km (437 mi of the solar system's innermost planet on Mar 29, 
1974. Until Mariner 10, ftttswes known about Mercury. Even the beet telescopic views from Earth 
showed Mercury as an indistinct object lacking any surface detail The planet is so dose to the 
Sun that I is usuaty koet in solar glare When the planet is visible on Earths horizon just after 
sunset or before dawn, I is obscured by the haze and dust in our atmosphere. Only radar 
telescopes gave any hM of Mercury’s surface condrtjone prior to the voyage of Mannar 10. 

Manner 10 photographs revealed an indent, heavily cratered surface, dosety resembling our 
Moon. The prduresateo showed high dlls crisscrossing the planet., apparently created when 
Mercury's interior coded and shrank, buddmg the ptaneTs crust. The efiffs are as high as 3 km {2 
Ini) and as long as 500 km pio m). 

Instruments on Mariner 10 dbcovered that Mercury has a weak magnetic field and a trace of 
atmosphere- a tiiBonth the denaily of Earth's atmosphere and composed chiefly of argon, neon, 
and heium. When the planet's orbit takes i doses! to the Sun, surface lemperalues range from 
467 degrees Celsius (872 degrees Fshrenhel) on Mercury's sunk side to -183 degrees Cebius (• 
298 depses Fahrenhel) on the dark side. This range in surface temperature n the largest for a 
single body in the solar system. Mercury Merely bakes and freezes at the same time. 

Days and nights are long on Mercury. The combination of a slow rotation relative to the stars (59 
Earth days) and a rapid revolution around the Son (88 Earth days) means that one Mercury solar 
day takes 1 76 Earth days or two Mercury years, the lime it takes Mercury to complete two orbits 
around the Sun. 
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The Solar System 

Mercury appears to haw e cru« of light siftcate rock ffce that of Earth Scientists befeve Mercury 
has a heavy ron-nch core making up sightly less than hal of its volume. That waJd make 
Mercury's core larger, proporbonafy. than the Moon's core or those of any of the planets. 

After the nbai Mercury encounter, Mariner 10 made two additional flybys - on Sep 21, 1974, and 
Mar 1 6, 1975 - before control gas used to orient the s pac ecr a ft was exhausted and the mi ssi on 
was concluded. Each flyby look place at the same local Mercury time when the identical ha> of 
the ptanet was Huminaled; as a result, we sti have not seen one-haf of the planet's surface. 

Venue 

Vetted by dense doud cover, Venus -our nearest ptanetary nek^ibor - was the fist ptanet to be 
explored. The Mariner 2 spacecraft, launched Aug 27, 1952, was the first ol more than a dozen 
successful American and Soviet mission s lo study the mysterious planet. On December 14. 1962, 
Mariner 2 passed within 34,839 Idtometers (21 .848 miee) of Venus and became the first 
spacecraft lo scan another planet; onboard instruments measured Venus for 42 minutes. Mariner 
5. launched in June 1967, flew much dosertothe ptanet. Passing within 4,094 kilometers {2,544 
miles) of Venus on the second American flyby. Mariner 5*s instruments measured the planet's 
magnetic field, ionoephere, radiation bafts, and temperatures. On Is way to Mercury, Mannar 10 
flew by Venus and transmit »d uftravioM pictures to Earth shewing doud drcuMon patterns in 
ihe Venusian atmosphere. 

On Dec 4. 1978. the Pioneer Venus OfMer became the first spacecrafi to orbit the planet Frve 
days later, the five separate components making up e second spacecraft, the Pioneer Venus 
Muftjprobe, entered Ihe Venusian atmosphere at Afferent locations above the planet Thefour 
smal probes and the main body radioed atmospheric data back to Earth during their descent 
toward the surface. AJthough designed to examine the atmosphere, one of the probes survived its 
npact with the surface and continued to transmit data for another hour. 

Venus resembles Earth in size, physical composition, and density more ctosety than any other 
town planet However, significant differences have been discovered. For example, Venus’ 
rotation (west to east) is retrograde (backward) compared to the easHowest spin ol Earth and 
most of the other planets. 


Approximately 96.5 percent of Venus' atmosphere (95 times as dense as Earth's) is carbon 
dioxide. The principal constituent of Earth’s atmosphere is nitrogen. Venus' atmosphere acts S<e a 
greenhouse, pemxtting sola; radiation to reach the surface but trapping the beet that wotfd 
ordinarify be radiated back into space. As a result. the pianefs average surface temperature is 482 
degrees Celsius (900 degrees Fahrenheit), hot enough to met lead. 

A radio altimeter on the Pioneer Vsnus Orbiter provided the first means of seeing through the 
ptanefs dense doud cover and determining surface features over almost the entire ptanet. NASA's 
Magelan spacecraft, launched on May 5, 1989, has orbited Venus since August 10, 1990. The 
spacecraft used radar-mapping techniques to provide uftrahigfweeatubon images of the surface. 

Mageftan has revealed a landscape dominated by volcanic features, faults, and impact craters. 
Hugh areas of the surface show evidence of muUpie periods of lava flooding with flows lying on top 
of previous ones. An elevated region named Ishtar Terra is a lava-fled basin as large as the 
United States. At one end of this ptaleau sits Maxwefl Montes, a mountain the size of Mount 
Everest. Scarring the mountain's flank is a 100-km (62-m$ mde, 25-km (1.5 mi) deep impact 
crater named Cleopatra. (Almost al features on Venus ere named for women; Maxwel Montes, 
Alpha Regio, and Beta Regio are the exceptions.) Craters surwe on Venus tar perhaps 400 
m*on years because there is no water and very Wte wind erosion. 

Extensive fauMne networks cover the ptanet, probably the resull of the same crustal flexing that 
produces plate tectonics on Earth. But on Venus the surface temperature is sufficient to weaken 
the rock, which cracks just about everywhere, preventing the formation of major plates and large 
earthquake faults Bee the San Andreas Fadt in CaMomia. 

Venus' predominant weather pattern is a high-altitude, highspeed dredatton of douds that contain 
sulfuric add. At speeds reaching as high as 360 km (225 mi) per hour, the douds cirde the planet 
in only 4 Earth days. The circulation is in the same direction - west to east - as Venus' slow 
rotation of 243 Earth days, whereas Earth's wtods blow in both dreettora - west to east and east 
to west -in six alternating bands. Venus' atmosphere serves as a simpffed laboratory for the 
study of our weather. 
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The Solar System 

Earth 

As viewed from space, Earth's distinguishing characteristics are its blue waters, brown and green 
land masses, and white clouds. We are enveloped by an ocean of air consisting of 78 percent 
nitrogen, 21 percent oxygen, and 1 percent other constituents. The only planet in the solar 
system 

known to harbor life, Earth orbits the Sun art an average distance of <50 mifion km (93 miion mi). 
Earth » the thid planet from thB Sun and the fifth largest in the solar system, with a diameter a 
few hundred kilometers larger than that of Venus. 

Our planet's rapid spin and molten nickel-iron core give rise to an extensive magnetic field, which, 
along with the atmosphere, shields us from nearly al of the harmful radiation coming from the Sun 
and other stars. Earths atmosphere protects us from meteors as well, most of which bum up 
before they can strike the surface. Active geological processes have left no evidence of the 
pelting Earth aknost certainly received soon after it formed -- about 4.6 b*on years ago. 

From our journeys into space, we have teamed much about our home planet. The first American 
sateSte - Explorer \ - launched Jan 31, 1958, discovered an intense radiation zone, called the 
Van Alen radiation befis, surrounding Earth. Other research sat elites revealed that our planet's 
magnetic field is distorted into a tear-drop shape by the solar wind. We've learned that the 
magnetic field does rot fade off into space but has definite boundaries. And we now know that 
our wispy upper atmosphere, once beleved calm and uneventful, seethes with activity - swelling 
by day and contracting by night Affected by changes in solar activity, the upper atmosphere 
contributes to weather and dimate on Earth. 

Besides affecting Earth's weather, solar activity gives rise to a dramatic visual phenomenon in our 
atmosphere When charged particles from the solar wind become trapped in Earth’s magnetic 
field, they coHde with air molecules above our planet's magnetic poles. These air molecules then 
begm to gtow and are known as the auroras or the northern and southern &ghts. 

SateHes about 35.789 km (22,238 mi) out in space play a major rote in dafy local weather 
forecasting. These watchful electronic eyes warn us of dangerous storms. Continuous global 
monlohng provides a vast amount of useful data and contributes to a better understanding of 
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From their unique vantage points, satelites can survey Earth's oceans, land use and resources, 
and monitor the planet's heath These eyes in space have saved countess lives, provided 
tremendous conveniences, and shown us that we may be atemg our planet r dangerous ways. 

The Moon 

The Moon is Earth's tingle natural sataits The first human footsteps on an alien world were 
made by American astronauts on the dusty surface of our airless, lifeless companion, in 
preparation for the ApoAo expeditions. NASA dispatched the automated Ranger, Surveyor, and 
Lunar Orbit er spacecraft to study the Moon between 1964 and 1968 

NASA's Apollo program left a huge legacy of lunar materials and data. Six 2 -astronaut crews 
landed on and explored the lunar surface between 1969 and 1972, carrying beck a colection of 
rocks and soil weighing a total of 382 km (842 K>) and consisting of mors than 2.000 separate 
samples. From this material and other studies, scientists have constructed a history of the Moon 
that tndudee its infancy. 

Flocks crieded from the lunar highlands date to about 4.0-4 .3 bffon years old. The first few 
milion years of the Moon’s existence were so violent that few traces of this period remain. As a 
molten outer layer gradualy cooled and soidified into different kinds of rock, the Moon was 
bombarded by huge asteroids and smaler objects. Some of the asteroids were as large as Rhode 
Island or Delaware, and their cofcsrons with the Moon created basins hundreds of IdlomelBts 
across. 

This catastrophic bombardment tapered off approcsnalely 4 btton years ago, leaving the lunar 
highlands covered with huge, overlapping craters and a deep layer of shattered and broken rock. 
Heat produced by the decay of radioactive elements began to me* the interior at depths of about 
200 km (125 mi) befow the surface For the next 700 miion years, lava rose from iiside the Moon 
and gradioHy spread out over the surface, flooding the large impact basins to form the dark areas 
that GaMeoGafitei, an astronomer of the ftafian Renaissance, caled maria, meaning seas As far 
as we can tel. there has been no significant volcanic activity on the Moon for more than 3 biion 
years. Since then, the kaw surface has been altered only ty micromateofies, atomic particles 
from the Sun and stars, rare impacts of large meteorites, and spacecraft and astronauts. 
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The origin of the Moon » stl a my**«ry. Four theories attempt an exptenation: TTw Moon termed 
near Earth at a separate body; I was tom from Earth; I formed aomwwhere else and was 
captured by our ptanefs gravfly, or i was the result of a coi ei on be tw e en Earth and an asteroid 
about the size of Man The last theory has acme good support but is far horn certain. 

Mere 

Mars has tong been considered the solar system's prime candidate for harboring axfraterrestrial 
He. Astronomers studying the red planet through telescopes saw what appeared to be straight 
Snes criss-crossing Its surface. These observations, later determined to be oftocal Hustons, led to 
the popular notion that nt o fcg o nt beings had constructed a system of rrigabon canals. Another 
reason for scientists to expect Ha on Man was the apparent seasonal color changes on the 
pfanafs surface. This phenomenon ted to s peni ation that cond toons might support vegetation 
during the warmer morths and cause ptant He to become dormant during colder periods. 

Seven American missians to Mare have been carried out Foir Mariner spacecraft, three flying 
by die plana! and one placed into martian orb!, surveyed tie planet cdensrrely before tin Vicing 
Orbiars and lenders arrived. Mariner 4, launched in Me 1964. flaw past Mara on dull 4. 1965, 
within 9,846 km (6,1 18 mi) of the surface. Transmitting to Earth 22 doee-up pictures of the 
pfanet, the spacecraft found many craters and naturaly occurring channels but no evidence of 
artificial canals or flowing water. The Mariners 6 and 7 flybys, during the summer of 1969, 
returned 201 pictures. Marinere 4, 6, arte 7 shewed a dhrerety of surface conditions as wel as a 
thin, cold, dry atmosphere of carton dioxide. 

On May 30, 1 971, ft# Mariner 9 OrtHer was bunched to make a year-long study of the martian 
surface. The spacecraft amved 5-1/2 months after Htoff, only to find Mare in the mtoa of a planet- 
wide dusl storm that made surface photography impoestoie for several weeks. After the storm 
cleared, Mariner 9 began returning the first of 7,329 pictures that revealed previously unknown 
martian features, hduding evidence thal large amounts of water once flowed across the surface, 
etching river valeys and flood plains. 

in Aug and Sep 1975, the Viang 1 and 2 spacecraft, each consisting of an obiter and a lander, 
were launched. The mission was designed to answer several questions about the red planet, 


including. Is there He there? Nobody expected the spacecraft to spot martian cfttee, but I was 
hoped that the biology experiments would at least find evidence of primtfvt He, past or'preeart. 

Viang Lander 1 became the first spacecraft to successfuly touch down on another ptanat whan I 
landed on Jd 20, 1976. Photographs sort beck from Chiyse Ptoniba fPtejns at Gokf) showed a 
bleak, rusty-red landscape. Panoramic images revealed a roCng plain, Blared wft rocks and 
marked by rippled sand dunes. Fine red dust from the martian sol gives the tecy a salmon hue. 
When Vidng Lander 2 touched down on Utopia Ptaniia on Sep 3, 1976, it viewed a more roing 
landscape, one without visible dunes. 

The rasuls sent hack by the laborteory on each VWng Lander were toonduitee, Smal samples 
of the red martian sol were tested r three dlferent experiments designed to detect bfologicai 
processes. White some of the test results seemed to indicate biological actMty.Mer analysis 
confirmed that Site activity was inorganic in nature and related to the planet** sol chemMry. Is 
there He on Mara? No one knows tor sure, but the Vidng mission found no evidence that organic 
molecules exist there. 

The Vidng Landers became weather stations, recording wind velocity and direction as wel as 
atmospheric temperature and pressure. Few weather changes were observed. The highest 
temperature recorded by either spacecraft was -1 4 degrees Celsius (7 degrees Fahrenhefl) at the 
Viking Lander 1 s4e n midsummer. The lowest temperature. -120 degrees Celsius (-184 degrees 
Fahrenheit), was recorded n the mors northerly Viking Lander 2 s4e during winter Near-hurricane 
wind speeds were measured at the two martian weather stations during global dust storms, but 
because the atmosphere is sothm, wind force te minimal. Viang Lander 2 photographed ighl 
patches of frost, probably wteer-ica, during its second winter on the planet. 

The martian atmosphere, like that of Venus, is primarily carbon dioxide Nitrogen and oxygen are 
present only in smal percentages. Martian air contains only about 1/1 ,000 as much water as our 
av, but the smal amount can condense out. forming clouds that ride high in the atmosphere or 
swirl around the slopes of towering volcanoes. Patches of early mommg fog can form in vaJteys. 
There is evidence that in the past a denser martian atmosphere may have alowed water to flow on 
the planet Physical features ctosety resembfing shorelines, gorges, riverbeds, and islands suggest 
that great rvera once marked the planet. 
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Uar« has two moon*, Photo* and Deimos. Thay are smal and rreguterty shaped and possess 
ancient, cratered surfaces K is possibtatha moons were originaly asteroids that ventured too 
dose to Mars and were captured by its gravty 

The Wdng Otters and Landers mceeded their design Retimes of 120 and 90 days, respectively. 
The first to H was Vidng Orbiter 2, whir* dapped operating on Jd 24, 1978, when a leak 
depleted ks attitudewrtroi gas. VUng Lander 2 opeiaMuntl Apr 12, I960, when it was shut 
down due to battery degeneration. VBung Ortiter 1 quit on Aug 7, 1980, when the last of Is 
attitude-control gas was used up. Viang lander 1 ceased functioning on Nov 13, l983.Despile 
the inconduswe resute of the Vidng bioiogy experiment s , we know more about Mats than any 
ether planat except Earth. Tha Mar* Observer mission, launched on Sept. 25, 19®2. tost 
contad with Earth on Apr! 21, 1993, just 3 days before it was to enter orb* arouid Wars. 

NASA wH continue to explore Mare, which a new exploration itrategey caled the Mars Surveyor 
program, cals for start of development of a smal orbiter that wl be launched in November 1 996 
lo study the surface d the red ptanot 

The Mars Surveyor orbiter w« lay the foundation for a series of missions to Ware in a decade- 
long program of Mars axptoratfcxi. The mown* wi taka advantage of launch opportunities atari 
every 2 years as M» comes into afignment w4h Earth. 

The orbiter planned for launch in 1908 would be even smaler than the initial Mars Surveyor 
whiter and cany the remainder of tha Mare Observer science instruments, It would act as a 
communications relay satette tor a companion lander, launched the same year, and other landers 
in the future, such as the Rusaian Mara 96 fender. Tha U S. Patffinder lander, setto land on 
Mars in 1997, wi operate independently of the Mare orbiter. 

| Asteroids 

I Tht solar system is populated by thousands of smal ptanetesimab caled asteroids that orbi the 
Sun in a broad be! between Mars and Jupiter, Some of these are of rocky composition, others 
are mainly iron and nickel; thay are fragments and rocky spfcters generated by the sane 
processes that but the planets some tour and a half bAon years ago Metaic asteriods are 


though! to be fragments of tha central cores of smal stort-Wed planets that were broken up soon 
after they formed by massive cofcstons wih other simtar objects; some of the rocky splinters maybe 
pieces of the outer lay are of such exploded planers whie others could be primitive ptanet-huiding 
materials accumulated into rocks but that was never used in planet buiding. 

The largest asteriod is called 1 Ceres (al asteriods have a number in their name) and is only 770 tan 
(480 mi) across; much smaler than the Moon. Most of the thousands of asteriods that are known 
are much smaler, in the 1 to 10 km sire range. Innumerable, stfl smal. fragments frequently 
coide with the Earth and, as they bum-gpin the atmosphere, causing meteor traits. Some of the 
targer fragments reach the ground intact and become part of the meteoritB edectoina in our 
museums. A few large asteriod edisons are recorded on the Earth's surface as craters. One of 
the best examples s the Baringer Msteor Crater near Winstow. Arizona. Somtof the best preserved 
meteorites ire fowid on the ice cap of Antarctica; however, not al of theeecome from asteriods. 
some maybe debris from comets, and soma pieces are thought to have originated on the suface 
of Mare. 

The GaBeo spacecraft passed twice through the asteriod bet on Is s* year journey from the Earth 
toJupker. On each occasom I visited an asteroidand made Bdendfic measurements impossible 
from the Earth. On October 29, 1991, Galileo encountered 951 Gaspra at a distance all 600 km 
to reveal a conical shaped, scared and fractured, rock some 1 8 km long with a ightty cratered 
landscape; almost two years later, on August 28, 1993, Galfeo passed by another larger asteroid. 
243 Ida, at a distance of 2400 km to reveal an object of even mwe bizarre shape. In add Won, the 
data from the spacecraft reheated that this asteroid may have a satelite in orb! around it. klaitsef 
is irregular in shape, some 56 km long and 24 km across. Its surface was found to be covered by a 
deep layer of rubble on whktimany craters, fractures and boulders are superposed. Before the 
GaMeo encounters it was expected that Ida, which is a member of the Koronis famiy of asteroids 
(an asteriod tamty is a group of asteriodj on very smal orbets that formed as the rest* of a 
castastropbc cdtooin that broke up the parent astenod), was refebrefy young, that is , it formed 
as the result of a recent cofaion. whie Gaspra was expected to be reiaCwely old. The surprise^ 
rasuft of the Gaiteo investigations was to turn these rtaas entirety around. Ida's densely crated 
surface proved it to be very dd, perhaps 1-2 b*on years. Gaspra's Ightfy crated surface showed 
I to have been formed relatively recently , a mere 200 m*on years ago. 
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Jupter 

Beyond Mars and the asteroid bet, in tea outer regions of our sotar system, lie the giant planets al 
Jupiter, Saturn, Uranus and Neplune. In 1972, NASA sort the fir* erf four spacecraft to conduct 
the total suvsys of these colossal worth of gas and their moons of ice and rock. 

Pioneer 10, launched in March 1972. was the first spacecraft to penetrate the asteroid ben and 
travel to the outer regions of the solar system, to December 1973, Kratumed the first dose-up 
images of Jupiter, tyngmthin 132,252 km (82,178 mi) of the planet's banded cloud tops. Pioneer 
1 1 loftowed a year later. Voyagers 1 and 2, launched to the summer ol 1977, returned spectacular 
photographs ot Jupiter and Its lamily of satelilea during flybys in 1979. These travelers found 
J^teer to be a whirling bal ol liquid hydrogen and hefium, topped wih a colorful atmosphere 
composed mostly of gaseous hydrogen and heSum. Ammonia ice crystals form white Jovian 
douds. Sulur compounds (and perhaps phosphorus) may produce the brwm and orange hues 
that characterize Jupiter's atmosphere. 

It is Biely that methane, ammonia, water and other gases react to form organic molecules to the 
regions between the pianefs frigid doud tops and the wanner hydrogen ocean lying below. 

Because o I Jupiter's atmosphere dynamics, however, these organic compounds, if they exist, are 
probably short-fived. 

The Great Red Spot has been observed for centuries through teieecopes on Earth. This hurricane- 
Bee storm to Jupiter's atmosphere is more than twice the size of our planet. As a high-pressure 
region, the Great Red Spot spins in a direction opposite to that of low-pressure storms on Jupiter;! 
is surrounded by swirfing currents that rotate around the spot and are sometimes consumed by it. 
The Great Red Spot might be a rrrifconya&rs ofci 

Our spacecndt detected Ightning to Jupler^ upper atmosphere and observed Miroral emtostons 
simiar to Earth’s northern Ights at the Jovian polar regions. Voyager 1 relumed the first images of 
a taint, narrow ring endrdtog Jupiter. Largest of the solar system's r ‘anets 1 Jupiter ro ta tes at a 
dizzytog pace, once every 9 hours 55 minutes 30 seconds. The massive planet takes almost 12 
Earth years to complete a journey arowd the Sun Wfth 16 known moons, Jupiter is something of 
a miniature sotar system. 


A new mission to Jupfter, the GaBeo Project, is underway. After a 5-year cruise that so far has 
taken the G a Beo Orbiter once pest Venus, twice past Earth and the Moon, and once past two 
asteroids, the spacecraft wi drop an atmospheric probe into Jupiter's doud layers and relay data 
back to Earth. The Qafl eo Obiter wi spend 2 years qrdtog the planet and Hying dose to 
Jupftert large moons, exploring in detail what the two Pioneers and two Voyagers revealed. 

OaMeanSateMte 

In 1610, GaBeo GaBei aimed his telescope al Jupiter and Spotted four points of light orbiting the 
planet For the first time, humans had seen the moons of another world, to honor of their 
diecoverer, these four bodteswodd become known as the Ga Bean sateWtes or moons. But 
GaBeo might hawehappiy traded this honor for one look at the dazzling photographs returned by 
the Voyager spacecraft as they flew past these planet-sized sataMes. 

One of the most remarkable findings of the Voyager mission was the presence of active 
volcanoes on the GaBean moon to. Volcanic eruptions had never before been observed on a 
world other than Earth. The Voyager cameras identified at least nine active volcanoes on lo, with 
plumes of ejected material extending as far as 290 km (175 mi) above the moon's surtace. lo's 
pizza-colored terrain, marked by orange and yellow hues, is probably the result of sutfur-rich 
materials brought to the surface by voicanc adMty Volcanic activity on this satefite is the result 
of tidal flexing caused by the gravitational tug-of-war between to, Jupfter, and the other three 
GaBean moons. 

Europe, approximately the same size as our Moon, is the brightest Gaflean satelite The moon's 
surface dnplaya an array of streaks, indicating the oust has been fractured Caught in a 
gravitational tug-of-war ike to, Europe has been heated enough to cause its interior ice to melt, 
producing a Iquid-water ocean. This ocean is covered by an ice crust that has formed where 
water is exposed to the ccid of space. Europe's core is made of rock that sank to its center. 

Uke Europe, the other two GaBean moons - Ganymede and Calisto - are worlds of ice and rock. 
Ganymede is the largest sateNe to the sotar system - larger than the planets Mercury and Pluto. 
The sateMe is composed of about 50 percent water or ice and the rest rock. Ganymede's surface 
has areas of different brightness, indicating that, in the past, material oozed out of the moon's in 
tenor and was deposited at various locations on the surface. 
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Cafllsto. only slightly smaller than Ganymede, has the lowest density of any Galilean 
saleftte. suggesting that large amounts otwatef are part of KscompOGition. Calisto rs the 
most heavrfy cratered object in the solar system; no adwity during its history has erased old 
craters except more impacts. 

Dataled studies of al the Galtean sateKtes wi be performed by the GaKeo Orbrtp . 

Saturn 

No planet in the soiar system ts adorned Re Saturn. Ito exqiisftfl ring system b unrivaled. 

Like Jupiter, Saturn is composed mostly of hydrogen. But in contrast to the vivid colors and 
wife! turbulence found in Jovian clouds, Saturn's atmosphere has a more subtle, 
butterscotch hue, and is markings are muted by high-altitude haze. Given Saturn's 
somewhat pladd-looking appearance, scientists were surprised at the hrgtwelodty 
equatorial jet stream that blows some 1 ,770 km (1,100 mi) pet hour. 

Three American spacecraft have visrted Saturn. Pioneer 11 sped by the planet and its 
moon Ttan In September 1979, ret unrig the first ckse-up images Voyager 1 followed in 
November I960, sending back breathtaking photographs that revealed for the first time the 
complewtiee of Saturn’s ring system and moons. Voyager 2 flew by the planet and its 
moons in August 1 981, 

The rings are composed of countless low-density particles orbiting ndtvrduaty around 
Saturn's equator at progresses distances from the doud tops. Analysis of spacecraft radio 
waves passing through the rings showed that the part ides vary widely in size, ranging from 
dust to house-sized boulders. The rings are bright because they are mostly ice and frosted 
rock. 

The rings might have resuted when a moon or a passing body ventured too dose to Saturn. The 
object would have been tom apart by greet tidal forces on ts surface and in its interior. Or the 
object may not have been fully formed and disintegrated under the influence of Saturn’s gravfy A 
third possibaty is that the object was shattered by cofisions with larger objects orbiting the planet 


Unable either to form into a moon or to drft away from each other, individual ring particles appear 
to be held in place by the gravitational pul of Saturn and its sateites. These complex 
gravitational interactions form the thousands of ringlets that make up the major rings. 

Radio emissions quite similar to the static heard on an AM car radio during an elactncal storm 
were detected by the Voyager spacecraft. These emissions are typical of ightning but are 
beloved to be coming from Saturn's mg system rathar than Its atmosphere, where no Ightning 
was observed. As they had at Xplter, the Voyagers saw a version of Earth's auroras near 
Saturn's poles. 

The Voyagers discovered new moons and found several sateites that share the same orbit. Wi 
learned that some moons shepherd ring partides, mairtairung Saturn's rings and the gaps in the 
mgs. Saturn's 18th moon was discovered in 1990 from images taken by Voyager 2 in 1961. 

Voyager 1 determined that Titan has a nitrogen- based atmosphere with methane and argon - 
one more lice Earth's in composition than the carbon dioxide atmosphere of Mars and Venus. 
Tran's surface temperature of -1 79 degrees Celsius (-290 degrees Fahrenheit] implies that there 
might be water-ice islands rising above oceans of ethane-methane fiquid or sludge. 

Unfortunately. Voyager 1's cameras could not penetrate the moon's dense douds. 

Continuing phdochemtsby from solar radiation may be corwertiig Tran's methane to ethane, 
acetylene and. in c ombinat i o n with nitrogen, hydrogen cyanide. These conditions may be simlar 
to the atmospheric conditions of primeval Earth between 3 and 4 biion years ago. However, 
Tran's atmospheric temperature is believed to be loo tow to permit progress beyond this stage of 
organic chemistry. 

A mission to Saturn, planned for iaundi in Odober 1997, may help answer many of the questions 
raised by the Voyager flybys about the Saturnian system. Cafted Cassini, the joirt U.S. Eiropean 
Space Agency mission con si st s erf an Obiter and an instrument ed probe cal Huygens supplied 
by ESA. The mesion is desrgned to complete an ortxtal surveianc* of the ptanet and urrrerf 
Saturn's largest moon, Han, by dropping the Huygens probe through Tran's intnguingiy Earth-Ice 
atmosphere. 
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Cialnl wi fly by Venus twice as wel as by Earth and Jupiter before arriving at Saturn in November 
2004 to begin a 4-year ortitaJ tour d the ring*! ptanet and to 18 moons. The Hurgens probe wi 
descend to the surface of Titan in June 2005. 

Uranus 

In January 1966. 4-1/2 years after visiting Saturn. Voyager 2 competed the first dose-up survey of 
the Uranian system. The brief flyby revested more information about Uranus and its moons than 
had been gleaned from ground observations since its discovery over 2 centuries ago by English 
astronomer W*am HerscheL 

Uranus, thiri largest of the planets, is an oddbal of the solar system. Unlke the other planets (with 
the exception of Pluto), this giant ies tipped on its side with its north and south poles alternately 
lacing the Sun during an 84-year swing around the solar system During Voyager 2*8 flyby, the 
south pole faced the Sun. Uranus might have been knocked over when an Earth-sized object 
coMed with i early in the fife of the solar system. 

Voyager 2 discovered that Uranus' magnetic field does not follow Hie usual north-south axis found 
on the other planets. Instead, the field is tiled 60 degrees and offset from the ptanefs eerier, a 
phenomenon that on Earth would be like having one magnetic pole in New Yort City and the rther 
in the dty of Djakarta, on the island of Java in Indonesia. 

Uranus' atmosphere consists mainly of hydrogen, with some 12 percert heium and smal amounts 
of ammonia, methane, and water vapor. The planers blue color occurs because methane in its 
atmosphere absorbs al other colors. Wind speeds range up to 580 km (360 mi) per hour and 
temperatures near the cloud tops average -221 degrees Celsius (-366 degrees Fahrenhe*). 

Uranus’ suni south pole is shrouded in a kind of photochemical ‘smog 1 befeved to be a 
combnation of acetylene, ethane, and other sunight-generated chemicals Surrounding the 
planeT s atmosphere and extending thousands of kilometers into space is a mysterious litravnist 
sheen known as ’etedroglow ‘ Approximately 8,000 km (5,000 mi) below Uranus' doud tops, there 
is thought to be a scalding ocean ot water and dissolved ammonia some 10,000 km (6,200 mi) 
deep. Beneath this ocean is an Earth-sized core d heavier materials 


Voyager 2 discovered 10 new moons, 16-169 km (10-105 mi) in diameter, orbiting Uranus. The 
five previously known - Miranda, Ariel, UmbrM, Ttania, and Oberon - range in see from 520 to 
1,610km (323 to 1,000 m$ across. Representing a geological showcase, these five moons are 
hal-ee, haf-rock spheres that are cold and dark and show evidence of past activity, including 
fadting and ice flows. 

The most remarkable of Uranus’ moons is Mtanda. to surface features high cflh as wel as 
canyons, crater-pocked plains, and winding valeys. The sharp variations in terrain suggest that, 
after the moon formed, it was smashed apart by a cotoion with another body -- an event not 
unusual in our sola; system, which contains many objects that have impact craters or are 
fragments from targe impacts. What 8 extraordinary is that Miranda apparently reformed with 
some of the material that had been in its Manor exposed on its surface. 

Uranus was thought to have nine dark rings. Voyager 2 imaged 1 1 . In contract to Saturn’s rings, 
composed of bright particles, Uranus’ rings are primarily marie up of dark, bouid er-sized chunks. 

Neptune 

Voyager 2 completed its 1 2-year tour of the solar system with an investigation of Neptune and the 
planet’s moons. On Aug 25, 1989. the spacecraft swept to within 4,850 km (3,010 mi) of Neptune 
and then flew on to Ihe moon Triton. During the Neptune encounter, il became dear that the 
planet’s atmosphere was more active than Uranus'. 

Voyager 2 observed the Great Dark Spot, a circular storm the size of Earth, in Neptune's 
atmosphere. Resembling Jupiter's Great Red Spot, the storm spins counter-clockwise and moves 
westward at almost 1 ,200 km (745 mi) per hour. Voyager 2 also noted a smaller dark spot and a 
fast-moving doud dubbed the 'Scooter,’ as wel as high-altitude clouds over the main hydrogen 
and heium doud deck. The highest wind speeds of any planet were observed, up to 2,400 km 
(1,500 mi) per hour, 
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LM« the otter giart fianefts, Neptune has a gaseous hydrogen and helium upper layer over a 
iquid interior The ptarefs cor* contains a higher percentage of rock and metal than those olthe 
other gas giants. Neptune's distinctive blue appearance, Bte Uranus' blue color, is due to 
■trrxraphwic methane 

Neptune's magnetic Retd is bled relative to the planets spin axis and is not centered at the core. 
Tfts phenomenon is simter to Uranus’ magnetic field and suggests the! the field of the two giants 
are being generated in an area above the cores, where the pressure is so great that iquid 
hydrogen assumes the electrical properties of a metal. Earth's magnetic field, on the rther hand, is 
produced by its spirmiig metaftc core and is only sUghtiy tiled and offset relative to its center. 

Voyager 2 also shed light on the mystery of Neptune's rings. Observations from Earth indicated 
that there were ares ol material in ortat around the giant ptanet. It was nrt dear how Neptune 
could have arcs and how these could be kept from spreading out into even, undumped rings. 
Voyager 2 detected these arcs, but they were, in pact, part of thin, complete rings. A number of 
small moons could explain the arcs, but such bodes were not spotted. 

Astronomers had identified the Neptunian moons Triton ini 846 and Nereid in 1948. Voyager 2 
found samore One of the new moons -Proteus -is actual/ larger than Nereid, but since 
Proteus orbits dose to Neptune, it was lost in the planet's gbra for observers on Earth. 

Triton drcfes Neptune in a retrograde orbit r under € days. Trdaiforces or Triton are causing it to 
spiral slowly Inward the planet. In 10-100 mfton years (a short time r astronomical terms), the 
moon wi be so dose that Neptunian gravity wi tear it apart, forming a spectacular ring to 
accompany the planet's modest current rings. 

Triton's landscape is as strange and unexpected as those of lo and Miranda. The moon has more 
rock than its counterparts at Saturn and Uranus. Triton's marUe is probably composed of water- 
ice, but its crust is a thin veroeer o< nitrogen and methane. The moon shows two dramabcaiy 
different types of terrain: the so-caled "cantaloupe* terrain and a receding ice cap. 


Dark streaks appear on the ice cap. These streaks are the fallout from geyser-ire volcanic verts 
that shoot nitrogen gas and dark, finegrained partideslo heights oil -8km (1-6 mi). Triton's tftn 
atmosphere, only itfO, 000th as thick as Earth's, has winds that carry the dark particles and deposit 
them as streaks on the ice cap - the coldest surface yet discovered in the solar system (-2% 
degrees Celsius, -391 degrees Fahrenheit). Triton be more like Pluto ttan any other object 

spacecraft have so far visited. 

Pfcrto 

Pluto is the most distant ol the planets, yet the eccentricity of its orbit periodically carries It inside 
Neptune's orbit, where it has been sinca 1979 and where it wi remain until March 1999. Pluto's 
orbit is also highly hdnad -- tied 17 degrees to the orbital plane of the other planets. 

Discovered in 1930. Pluto appears to be Btte more than a cotostiaf snowball The planet's 
diameter is calculated to be approximately 2.300 km ( 1 ,430 mi), onty 2/3 the size of our Moon. 
Ground-based observations indicate that Pluto's surface is covered with methane tea and that 
there is a thin atmo spher e that may freeze and fal to the surface as the planet moves away from 
the Sun. Observations also shtw that PMo's spin tods clipped by 122 degrees. 

The planet has one known satetfte. Charon, discovered in 1978. Charon's surface compo si tion is 
dfferent from Pluto's: the moon appears to be covered with wafer-ice rather than methane ice. As 
orbit is gravitabonafy locked with Pluto, so both bodies always keep the same hemisphere facing 
each other. Pluto's and Charotfs relational period and Charon's period of revolution are aj 6.4 
Earth days. 

No spacecraft has ever vWtedPUo, however, a Pluto Fast Ryby mission b being studied for a 
possible launch in 1999-2000. 
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Comet* I 

The outermost members of the solar system occasionafy ptry a vis* to the inner planets. As 
asteroids are the rocky and metallic remnants of the formation of the solar system, comets are the 
icy debris from that dim beginning and can survive only far from the Sun. Most cornel nuclei 
reside in the Oort Cloud, a loose swarm of objects in a halo beyond the planets and reaching 
perhaps haflway to the nearest star. 

Comet nudei orbit in this frozen abyss until they are gravtelionaly perturbed Into new orbte that 
carry them dose to the Sun. Asa nucleus tals inside the orbits of the Oder planets, the volalle 
elements of which i is made gradually warm; by the time the nucleus enters the region of the 
inner planets, these volatile elements are boing. The nucleus itself is irregular and only a few 
miles across, and is made principally of water-ice with methane and ammonia. 

As these materials boil off of the nucleus, they form a coma or cloud -tike *head‘ that can measure 
lens of thousands of kiometers across. The coma grows as the comet gets closer to the Sim. The 
stream of charged particles coming from the Sun pushes on this cloud, blowing it back and giving 
rise to the comet's *tafa.‘ Gases and ions are blown directly back from the nucleus, but dust 
particles are pushed more slowly. As the nucleus continues in its orbit, the dust particles are left 
behind in a curved arc 

Bdh the gas and dust tais paint away from the Sun; in effect, the comet chases its taks a9 it 
recedes from toe Sun. The tais can reach ISO mtton km (93 miRon mi) in length, but the total 
amount of material contained i this dramatic display would fit in an onlinary suitcase. Comets - 
from the Latin comets, meaning ‘tong-hared’ - are essential dramatic ight shows. 

Some comets passthrough the solar system only once, but others have their orbits gravtesonaly 
modified by a close encounter with one of the giant outer planets. These tatter visitors can enter 
dosed elpbcal orbits and repeal edfy return to the inner solar system. 


Haley's Comet is the moet famous example of a relatively short period comet, returning on an 
average of once every 76 years and orbiting from beyond Neptune to wihin Venus' orbit. 

Confirmed sightings of the comet go back to 240 B.C. This regular visitor to our solar system 
rs named tor Sir Edmund Haley, because he plotted Ire comet's orbit and predicted its return, 
based on earlier sightings and Newtonian laws of motion. His name became part of astronomical 
lore when, in 1739, the camel returned on schedule. Unfortunately, Sir Edmund did not Ive to 
see it. 

A comet can be very prominent in the sky if I passes comparatively dose to Earth. Unfortunately, 
on is most recent appearance. Haley's Comet passed no closer than 62.4 mflion km (28.8 m#on 
mi) from our world. The comet was visile to the naked eye. especialy for viewers in the southern 
hemisphere, but it was not spectaa^r. Comets have been so bright, on rare occasions, thal they 
were visible during daytime. Historicaly, comet sightings have been interpreted as bad omens and 
have been arlisticaly rendered as daggers in the sky. 

Several spacecraft have flown by comets at high speed; the first was NASA's International Cometajy 
Explorer n 1985. An armada of five spacecraft (two Japanese, two Soviet, and the Giotto spacecraft 
from the European Space Agency) flew by Halley's Cornet in 1 986. 
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SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Venera 1 
USSR 

Venus Probe 

Feb 12, 1961 


First Soviet planetary flight; launched from Sputnik 8. Radio contact was lost during 
flight; spacecraft was not operating when It passed Venus. 

Mariner 1 
USA 

Venus Flyby 

Jul 22, 1962 


Destroyed shortly after launch when vehicle veered off course. 

Sputnik 19 
USSR 

Venus Probe 

Aug 25, 1962 


Unsuccessful Venus attempt 

Mariner 2 
USA 

Venus Flyby 

Aug 27, 1962 

Dec 14, 1962 

First successful planetary flyby. Provided instrument scanning data Entered solar 
orbit. 

Sputnik 20 
USSR 

Venus Probe 

Sep 1 , 1962 


Unsuccessful Venus attempt 

Sputnik 21 
USSR 

Venus Probe 

Sep 12, 1962 


Unsuccessful Venus attempt 

Sputnik 22 
USSR 

Mars Probe 

Oct 24, 1962 


Spacecraft and final rocket stage blew up when accelerated to escape velocity. 

Mars 1 
USSR 

Mars Probe 

Novi, 1962 


Contact was lost when the spacecraft antenna could no longer be pointed towards 
Earth. 

Sputnik 24 
USSR 

Mars Probe 

Nov 4, 1962 


Disintegrated during an attempt at Mars trajectory from Earth parking orbit 

Zond 1 
USSR 

Venus Probe 

Apr 2, 1964 


Communications loot. Spacecraft went into solar orbit. 

Mariner 3 
USA 

Mare Flyby 

Nov 5, 1964 


Shroud failed to jettison property; Sun and Canpous not acquired; spacecraft did not 
encounter Mars. Transmissions ceased 9 hours after launch. Entered solar orbit 

Mariner 4 

USA 

Mara Flyby 

Nov 26, 1964 

Jul 14, 1966 

Provided first doee-range images of Mara, confirming the existence of surface craters. 
Entered sdw orbit. 

Zond 2 
USSR 

Mare Probe 

Nov 30, 1964 


Passed by Mars, failed to return data Went into solar orbit. 
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Venera 2 

USSR 

Venue Probe 

NOV 12, 1965 

Feb 27, 1966 

Passed by Venus, but failed to return data. 

Venera 3 
USSR 

Venus Probe 

NOV 16, 1965 

Marl, 1966 

Impacted on Venus, becoming the first spacecraft to reach another planet Failed to 
return data. 

Venera 4 
USSR 

Venus Probe 

Jun 12, 1967 

Oct 18, 1967 

Descent capsule transmitted data during parachute descent Sent measurements of 
pressure, density, and chemical composition of the atmosphere before transmissions 
ceased. 

Mariner 5 
USA 

Venus Flyby 

Jun 14, 1967 

Oct 19, 1967 

Advanced instruments returned data on Venus' surface temperature, atmosphere, and 
magnetic field environment Entered solar orbit 

VeneraS 

USSR 

Venus Probe 

Jan 5, 1969 

Mar 16, 1969 

Entry velocity reduced by atmospheric braking before main parachute was deployed. 
Capsule entered atmosphere on planet's dark side; transmitted data for 53 minutes 
while travelog into the atmosphere before being crushed 

Venera 6 
USSR 

Venus Probe 

Jan 10, 1969 

Mar 17, 1969 

Descent capsule entered the atmosphere on the planet's dark side, transmitted data for 
51 minutes while traveling into the atmosphere before being crushed. 

Mariner 6 
USA 

Mars Flyby 

Feb 24, 1969 

JJ 31, 1969 

Provided high-resolution photos of Martian surface, concentrating on equatorial 
region. Entered solar orbit 

Mariner 7 
USA 

Mars Flyby 

Mar 27, 1969 

Aug 5, 1969 

Provided high-resolution photos of Martian surface, concentrating on southern 
hemisphere. Entered solar orbit 

Venera 7 
USSR 

Venus Lander 

Aufl 17, 1970 

Dec 15. 1970 

Entry velocity was reduced aerodynamic aSy before parachute deployed. After fast 
descent through upper layers, the parachute canpoy opened fully, slowing descent to 
allow fuller study of lower layers. Gradually increasing temperatures were transmitted. 
Returned data for 23 minutes after lancing. 
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ARRIVAL DATE 

REMARKS 

Cosmos 359 
USSR 
Mariner 6 
USA 

Cosmos 419 
USSR 

Venus Lander 
Mars Obiter 
Mars Probe 

Aug 22, 1970 
May8, 1971 
May 10, 1971 


Unsuccessful Venus attempt; failed to achieve escape velocity. 

Centaur stage malfunctioned shortly after launch. 

First use of Proton launcher for a planetary mission. Placed In Earth orbit but failed to 
separate from fourth stage. 

Mars 2 
USSR 

MaraOrbiter 
and Lander 

May 19, 1971 

Nov 27. 1971 

Landing capsule separated from spacecraft and made first unsuccessful attempt to soft 
land Lander carried USSR pennant Orbiter continued to transmit data. 

Mars 3 
USSR 

Mars Obiter 
and Lander 

May 28, 1971 

Dec 2, 1971 

Landing capsule separated from spacecraft and landed in the southern hemisphere. 
Onboard camera operated for only 20 seconds, transmitting a small panoramic view. 
Orbiter transmitted for 3 months 

Mariner 9 
USA 

Mars Obiter 

May 30. 1971 

Nov 13, 1971 

First interplanetary probe to orbit another pianet During nearly a year of operations, 
obtained detailed photographs of the Martian moons, Phobos and Deimos. and mapped 
100 percent of the Martian surface. Spacecraft is inoperable in Mara orbit 

Pioneer 10 
USA 

Jvpiter Ryby 

Mar 2, 1972 

Dec 3. 1973 

First spacecraft to penetrate the Asteroid Beit. Obtained first close-up images of 
Jupiter, investigated its magnetosphere, atmosphere and intemai structure. Still 
operating in the outer Solar System. 

Venera 8 
USSR 

Venus Lander 

Mar 27, 1972 

Jul 22, 1972 

As the spacecraft entered the upper atmosphere, the descent module separated while 
the service module burned up in the atmosphere Entry speed was reduced by 
aerodynamic braking before parachute deployment During descent, a refrigeration 
system was used to offset high temperatures. Returned data on temperature, pressure, 
light levels, and descent rates. Transmitted from surface for about 1 hour 

Cosmos 482 
USSR 

Venus Lander 

Mar 31. 1972 


Unsuccessful Venus probe; escape stage misfired leaving craft m Earth orbit 
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ARRIVAL DATE 

REMARKS 

Pioneer 11 
USA 

Juprter/Satum Apr 5, 1973 
Ryby 

Dec 2. 1974 (Jupiter) 
Sep 1 , 1979 (Saturn) 

The successful encounter of Jipiter by Pioneer 10 permitted Pioneer 1 1 to be 
retargeted in flight to fly by Jupiter and encounter Saturn. Still operating in the outer 
Solar System. 

Mars 4 & 5 
USSR 

Mars OrtAers Jul21, 1973 
and Landers Jul 25, 1373 

Feb 10, 1974 
Feb 12, 1974 

Pair of spacecraft launched to Mars. Mars 4 retro rockets failed to fire, preventing orbit 
insertion. As It passed the planet. Mars 4 returned one swath of pictures and some 
radio occupation data. Mars 5 was successfully placed in orbit but operated only a few 
days, reluming photographs of a small portion of southern hemisphere of Mars. 

Mws6&7 

USSR 

Mare Orbiters Aug 5, 1973 
and Landers Aug 9, 1973 

Mar 12, 1974 
Mar 9. 1974 

Second pair of spacecraft launched to Mars. Mars 6 lander module transmitted data 
during descent but transmissions abruptly ceased when the landing rockets were fired. 
Mars 7 descent module was separated from the main spacecraft due to a problem in the 
operation of one of the onboard systems, and passed by the planet. 

Mariner 10 
USA 

Venus/Mercury Nov 3, 1973 
Flyby 

Feb 5, 1974 (Venus) 
Mar 29, 1974 (Mercury) 
Sep 21, 1974 (Mercury) 
Marie, 1975 (Mercury) 

First dual-planet mission. Used gravity of Venus to attain Mercury encounter. Provided 
first ultraviolet photographs of Venus; returned dose-up photographs and detailed data 
of Mercury. Transmitter was turned off March 24. 1975, when attitude control gas was 
depleted. Spacecraft is inoperable in solar orbit 

Venera 9 
USSR 

Venus Orbrter Jun8, 1975 
and Lander 

Oct 22, 1975 

First spacecraft to transmit a picture from the surface of another planet The lander's 
signals were transmitted to Earth via the orbrter. Utilized a new parachute system, 
consisting of six chutes. Signals continued from the surface for nearly 2 hrs 53 mins. 

Venera 10 
USSR 

Venus Orbrter Jun 14, 1975 
and Lander 

Oct 25, 1975 

During descent atmospheric measurements and details of physical and chemical 
contents were transmitted via the orbrter. Transmitted pictures from the surface of 
Venue. 
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Viking 1 
USA 

Mars Orbrter 
and Lander 

Aug 20, 1075 

Jui 19, 1976 Cm orbit) 
Jui 20. 1976 (landed) 

First U S. attempt to soft land a spacecraft on another plamet Landed on the Plain of 
Chryso. Photographs showed an orange-red plain strewn with rocks and sand dunes. 
Both Orbiter* took a total of 52,000 images during their mission; approximately 07% 
percent of the suratfce was imaged Orbiter 1 operated until August 7. 1960, when it 
used the last of Its attitude control gas. Lander 1 ceased operating on Nov 13, 1963. 

Viang 2 
USA 

Mars Orbiter 
end Lander 

Sep 9, 1075 

Aug 7, 1 076 fn orbit) 
Sep 3, 1076 (tended) 

Landed on the Plain of Utopia. Discovered water tost on the surface at toe end of fie 
Martan winter. The two Landers took 4,500 images of tie surface and provided aer 3 
mMon we teher reports. Orbiter 2 stopped operating on JiJy 24, 1078, when itetetitods 
control gas was depleted becauw of a leak. Lander 2 operated until Apr! 12. I960, 
whsn it was #mt down due to bsttsry degeneration 

Voyager 2 
USA 

Tarot tie 
Outer Planets 

Aug 20, 1977 

Jui 9, 1 979 (Jipiter) 

Aug 25, 1961 (Saturn) 
Jen 24, 1966 (Urania) 
Aug 25, 1980 (Naptrie) 

Investigated fie Jupiter. Saturn and UranuB planetary systems. Provided Int ctoeeip 
photographs of Uranus and Its moons. Used gravity awistai Uranus to ooninue on to 
Neper*. Swept witin 1280 km of Nspfcr* on August 25, 1980. Theapaoscrtetwfl 
continue into intarataftar *mcs 

Voyager 1 
USA 

Toir of Jipiter 
and Saturn 

Sap 5, 1077 

Mar5, 1079 (Jiptiar) 
Nov 12, I960 (Sating 

InvestigaOtot* Jupiter and Saturn ptenettry systems. Rstumsd apectecUar 
photographs and provided evidence of a ring enardmg Jupiter. Continues to return 
date enroute toward interstetiar space. 

Pioneer Venus 1 
USA 

Venue Orbiter 

May 20, 1078 

Dec 4, 1078 

Mapped Vsnusf surface by radar, imaged itedoud systems, awploredte magnetic 
erMrtrrmrt art otasrved interactions oft* solar wind vrfti a planet tut has no 
intlntec magnetic Md. Provided radar aMmstymapetor needy aloft* surface of 
Venus. reeoMnQ feotoreedown to about 50 mies across. Stil operating In orbit 
around Venus. 

Pioneer Venus 2 
USA 

Venus Probe 

Aug 8, 1078 

Dec0, 1078 

Dapafcttedhsit resisting probes to penstate t* alnrKMphars ahMdafy sspsrtesd 
locations and msotursd temper ature, preesuro, and density down to t* planet* 
suftios. Probes impacted on t* surface. 


B~68 






Planetary Exploration 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 


Venera 11 
USSR 

Venus Ortjiw 
and Lander 

Sep 9, 1978 

Dec 25, 1978 

Arrived at Venus 4 days Mlsr Venera 12. The tiMotandars lock nine samples of toe 
eenoephare at varying haifps and oonfcmedtre basic components. Imaging system 
Med; dd not ream photos. Operated tor 95 minutes. 

Venera 12 

USSR 

Venus Orbher 
and Lander 

Sep 14, 1978 

Dec 21 .1978 

A sanak module was positioned to relay tre lander's dtea from behind ihe planet 
fistumed dais on atmospheric pressure and oomponants. Did not return photos; 
Imaging system Med. Operated far 110 minutes. 

Venera 13 
USSR 

Venus Orbrter 
end Lander 

Oct 31, 1981 

Marl, 1962 

Provided first soil analysis from Venusian surface. Transmitted eight coior pictures via 
orbrter Measured atmospheric chemical and isotopic composition, electric discharges, 
and doud structure. Operated for 57 minutes. 

Venera 14 

USSR 

Venus Orbrter 
and Lander 

Nov 4, 1981 

Mar3. 1962 

Transmitted details of the atmosphere and douda during descent; soil sample taken. 
Operated tor 57 minutes. 

Venera 15 
USSR 

Venus Ortoiter 

Jun 2, 1903 

Oct 10, 1963 

Obtained tret high-resokjbon pictures of polar area. Compfled thermal map of almost 
entire northern hemisphere. 

Venera 16 
USSR 

Venus Orbrter 

Jun7, 1983 

Oct 16. 1963 

Provided computer moeiac images of e strip of the northern continent Soviet and U.S. 
geologists cooperated In studying and interpreting these images. 

Vega 1 &2 
USSR 

Venus/Halley 

Dec 15, 1984 
Dec 21. 1984 

Jun 11. 1985 (Venus) 
Mar 6. 1966 (Hattey) 
Jun 15. 1965 (Venus) 
Mar 9, 1966 (Halley) 

international two-spacecraft pra)ect using Venusian gravity to send them on to Haley 1 * 
Comet after cfropping the Venusian probes. The Venus landers studied the atmosphere 
and acquired a surface soil sample for analysis. Each lander released a helium-filed 
Instrumented balloon to measure cloud properties The other half of the Vega payloads, 
carrying cameras end instruments, continued on to encounter Comet Haley. 
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Pt>obos 1 & 2 
USSR 

MarB/Pbobos 

Jut 7, 1968 
JuM2, 1968 

Jan 1969 (Mare) 
Jan 1969 (Mare) 

International two-spacecraft project to study Mars and its moon Phoboe. Phobos 1 was 
disabled by a ground control error. Phoboe 2 was successfully Inserted Into Martian 
orbit In January 1969 to study the Martian surface, atmosphere, and magnetic field. On 
March 27. 1969, oommunicationa with Phoboe 2 were lost and efforts to contact the 
spacecraft were unsuccessful. 

Mageltn 

USA 

Venus Radar 
Mapping 

May A, 1969 

Aug 1990 

Ffotumed radar images fret showed geological features urtike anything seen on Earth. 
One area soenfats caled creiv form* another area wee covered by a checkered 
pattern of doeeiy spaced teitlnee running «t light angles. Moat nuigUng were 
indfoalone twt Vtnue Ml may be geofogicaly active. VW continue to map the entire 
surface and obaorvs awdmce of vcfcanic eruption into 1991. 

Gafeo 

USA 

Jupaer Orbftar 
and Probe 

001*1909 

Dec* 1990 (Earth) 
Feb 1991 (Venus) 

A sophiatocJiPd two-part spacecraft; an Orbrtsr wM be inserted into orbit arotrtd Juprter 
to remotely sense tie planet, its satelitos and tie Jovian magnetosphere and a Probe 
wfl descend into tie aanoaphere of Jipitor to make in situ measurements o< its nature. 
Gafileo tew by Venue, conducting tie first infrared imagery and specfroacopy below the 
planers doud dedt and used tie Earth's greMty to speed it on its way to Juprter. 

Mare Observer 
USA 

Mara Ortater 

Sep 25, 1992 


CommurScsion was lost wtfhtw Mare Observer on August 21, 1 993, 3 days before 
the orbit ineertion bum 
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Pioneer 1 
USA 

Lunar Orbit 

Oct 11, 1956 


Did not achieve lunar trajectory; launch vehicle second and third stages did not 
separate evenly. Returned data on Van Alien Belt and other phenomena before 
reentering on October 12, 1958. 

Pioneer 2 
USA 

Lunar Orbit 

Nov 8, 1958 


Third stage of launch vehide failed to ignite. Returned data that Indicated the Earth's 
equatorial region has higher flux and energy levels than previously beBeved, Did not 
achieve orbit 

Pioneer 3 
USA 

Lunar Probe 

Dec 6, 1958 


First stage of launch vehicle cut off prematurely; transmitted data on dual bands of 
radiation around Earth Reentered December 7, 1958. 

Luna 1 
USSR 

Lunar Impact 

Jan 2, 1959 


Intended to impact the Moon; carried instruments to measure radiation. Passed the 
Moon and went into solar orbit 

Pioneer 4 
USA 

Lunar Probe 

Mar 3, 1959 

Mar 4, 1959 

Passed within 37.300 miles from the Moon; returned excellent data on radiation. 
Entered solar orbit 

Luna 2 
USSR 

Lunar Impact 

Sep 12, 1959 

Sep 15. 1959 

First spacecraft to reach another celestial body. Impacted east of the Sea of Serenity; 
carried USSR pennants. 

Luna 3 
USSR 

Lunar Probe 

Oct 4. 1959 


First spacecraft to pass behind Moon and send back pictures of far side. Equipped with 
a TV processing and transmission system, returned pictures of far side indudftg 
composite ful view of far side. Reentered Apr 29. 1960. 

Pioneer P-3 
USSR 

Lunar Orbit 

Nov 26. 1969 


Payload shroud broke away 45 seconds after liftoff. Did not achieve orbit 

Ranger 1 
USA 

Lunar Probe 

Aug 23, 1981 


Right test of lunar spacecraft carrying experiments to collect data on solar plasma, 
particles, magnetic fields, and cosmic rays. Launch vehide to led to restart resulting in 
low Earth Orbit Reentered August 30, 1961. 
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Ranger 2 
USA 

Lunar Probe 

Nov IB, 1961 


Right test of spacecraft systems for future lunar and interplanetary missions. Launch 
vehicle altitude control system failed, resulting in low Earth orbit. Reentered 
November 20. 1961. 

Ranger 3 
USA 

Lunar Landing 

Jan 26, 1962 


Launch vehicle malfunction resulted in spacecraft missing the Moon by 22,862 miles. 
Spectrometer data on radiation were received. Entered solar orbit 

Ranger 4 
USA 

Lunar Landing 

Apr 23. 1962 

Apr 26, 1962 

Failure of central computer and sequencer system rendered experiments useless. No 
telemetry received. Impacted on far side of the Moon. 

Ranger 5 
USA 

Lunar Landing 

Oct 18, 1962 


Power failure rendered at systems and experiments useless; 4 hours of data received 
from gamma ray experiment before battery depletion. Passed within 450 miles of the 
Moon. Entered solar orbit. 

Sputnik 25 
USSR 

Lunar Probe 

Jan 4, 1963 


Unsuccessful lunar attempt 

Luna 4 
USSR 

Lunar Obiter 

Apr 2, 1963 


Attempt to solve problems of landing instrument containers. Contact lost as it passed 
the Moon. Bary centric orbit. 

Ranger 6 
USA 

Lunar Photo 

Jan 30, 1964 

Feb 2, 1964 

TV cameras failed; no data returned. Impacted in the Sea of Tranquility area 

Ranger 7 
USA 

Lunar Photo 

Jui 28, 1964 

Jui 31, 1964 

Transmitted high quality photographs, man's first dose-up lunar views, before impacting 
in the Sea of Clouds area 

Ranger 8 
USA 

Lunar Photo 

Feb 17, 1966 

Feb 20, 1965 

Transmitted high quality photographs before impacting in the Sea of Tranquility area 

Ranger 9 
USA 

Lunar Photo 

Mar 21, 1965 

Mar 24, 1965 

Transmitted high quality photographs before impacting In the Crater of Alphonsus. 
Almost 200 pictures were shown live via commercial television in the first TV 
spectacular from the Moon. 
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Luna 5 
USSR 

Lunar Lander 

May 9, 1965 

May 12. 1965 

First soft landing attempt Retrorocket malfunctioned; spacecraft impacted in the Sea of 
Clouds. 

Luna 6 
USSR 

Lunar Lander 

Jun8, 1965 


During midoourse correction maneuver, engine failed to switch off. Spacecraft missed 
Moon and entared solar orbit 

Zond 3 
USSR 

Lunar Probe 

Jut IB. 1965 


Photographed lunar far side and transmitted photos to Earth 9 days later. Entered solar 
orbit 

Luna 7 
USSR 

Lunar Lander 

Oct 4, 1965 

Oct 7. 1965 

Retrorockets fired early; crashed in Ocean of Storms. 

Luna 8 
USSR 

Lunar Lander 

Dec 3, 1965 

Dec 6, 1965 

Retrorockets fired late; crashed in Ocean of Storms. 

Luna 9 
USSR 

Lunar Lander 

Jan 31, 1966 

Feb 3. 1966 

First successful soft landing; first TV transmission from lunar surface. Three panoramas 
of the lunar landscape were transmitted from the eastern edge of the Ocean of Storms. 

Cosmos 111 
USSR 

Lunar Probe 

Mar 11. 1966 


Unsuccessful lunar attempt Reentered March 16. 1966. 

Luna 10 
USSR 

Lunar Orbiter 

Mar 31, 1966 


First lunar satellite. Studied lunar surface radiation and magnetic field intensity; 
monitored strength and variation of lunar gravitation. Selenocentric orbit 

Surveyor 1 
USA 

Lunar Lander 

May 30. 1966 

Jun 2, 1966 

First U S. spacecraft to make a fully controlled soft landing on the Moon; landed in the 
Ocean of Storms area. Returned high quality images, from horizon views of mountains 
to close-ups of its own mirrors, and seienotogical data. 

Lunar Obiter 1 
USA 

Lunar Orbiter 

Aug 10, 1966 

Aun 14, 1966 

Photographed over 2 million square miles of the Moon’s surface. Took first photo of 
Earth from lunar distance. Impacted on the far side of the Moon on October 29, 1966. 

Luna 11 
USSR 

Lunar Obiter 

Aug 24, 1966 


Second lunar satellite. Data received during 277 orbits. Selenocentric orbit 
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Surveyor 2 
USA 

Lunar Lander 

Sap 20, 1966 

Sap 22, 1966 

Spacecraft crashed onto the lunar surface southeast of the crater Copernicus when one 
of its three vernier engines failed to ignite during a mid-course maneuver. 

Luna 12 
USSR 

Lunar Orbltor 

Oct 22. 1066 


TV system transmitted large-scale pictures of Sea of Rains and Crater Aristarchus 
areas. Tested oiectnc motor for Lunokhod's wheels. Setenocentnc ortxt 

Lunar Obiter 2 
USA 

Lunar Ortoter 

Nov 6. 1966 

Nov 10. 1066 

Photographed landing sites, including the Ranger 6 landing point, and surface debris 
tossed out at impact. Impacted the Moon on October 11, 1067. 

Luna 13 
USSR 

Lunar Lander 

Dec 21, 1066 

Dec 24, 1066 

Soft landed in Ocean of Storms and sent back panoramic views. Two arms were 
extended to measure soil density and surface radioactivity. 

Lunar OrbMer 3 
USA 

Lunar OrtMar 

Fab 4. 1067 

Fab 6, 1067 

Photographed lunar landing sites, provided gravitational field and lunar environment 
data. Impacted the Moon on October 9, 1967. 

Surveyor 3 
USA 

Lunar Landar 

Apr 17, 1067 

Apr 10, 1067 

Vernier engines failed to cut off as planned and the spacecraft bounced twice before 
landing In the Ocean of Storms. Returned Images. Including a picture of the Earth 
during lunar edipae, and used a scoop to make the first excavation and bearing test on 
an extraterrestrial body. Returned data on a soil sample Visual range of TV cameras 
was extended by using two flat mirrors. 

Lunar Ortttar 4 
USA 

Lunar Otter 

May 4, 1067 

MayS, 1967 

Provided the first pictures of the lunar south pole. Impacted the Moon on Oct 6, 1 967. 

Surveyor 4 
USA 

Lunar Landar 

JJ 14, 1067 

Jul 17. 1067 

Radio contact was lost 2-1/2 minutes before touchdown when the signal was abruptly 
lost Impacted in Sinus Medtt. 

Lunar Oftftar 6 
USA 

Lunar Orbllar 

Aug 1,1067 

Aug 5, 1067 

Increased lunar photographic coverage to better than 09%. Used In orbit as a tracking 
target Impacted the Moon on January 31, 1960. 
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Surveyor 5 
USA 

Lunar Lander 

Sep 8, 1967 

Sep 10, 1967 

Technical problems ware successfully solved by tests and maneuvers during flight. 
Soft-landed in the Sea of Tranquflity. Returned images and obtained data on lunar 
surface radar and thermal reflectivity, Performed first on-site chemical soil analysis. 

Surveyor e 
USA 

Lunar Lander 

Nov 7. 1967 

Nov 9, 1967 

Soft-landed in the Sinus MedH area. Returned images of the lunar surface, Earth, 
Jupiter, and several stars. Spacecraft engines ware restarted, lifting the spacecraft 
about 1 0 feet from the surface and landing H 8 feet from the original site. 

Surveyor? 

USA 

Lunar Lander 

Jan 7, 1966 

Jan 9, 1968 

Landed near the crater Tycho. Returned stereo pictures of the surface and of rocks that 
were of special interest Provided first observation of artificial fight from Earth. 

Luna 14 
USSR 

Lunar Obiter 

Apr 7, 1968 


Storied gravitational field and 'stability of radio signals sent to spacecraft at different 
locations in respect to the Moon.' Made farther tests of geared electric motor for 
Lunokhod’s wheels. Sefenocentric orbit 

Zand 5 
USSR 

Orcumlunar 

Sap 15, 1968 


Rret spacecraft to circumnavigate the Moon and return to Earth. Took photographs of 
the Earth. Capsule was recovered from the InrSan Ocean on September 21 , 1968. 
Russia's first sea recovery. 

Zond 6 
USSR 

Circumlunar 

Nov 10, 1968 


Second spacecraft to drcumnavigMe the Moon and return to Earth to perfect the 
automatic functioning of a manned spaceship that wM be sent to the Moon.* 
Photographed lunar far aide. Reentry made by skip-glide technique; capsule was 
recovered on land inside the Soviet Uhort on November 17, 1968. 

Luna IS 
USSR 

Lunar Sample 
Return 

Jul 13. 1969 

Jul 21, 1969 

First lunar sample return attempt Began descent maneuvers on its 52nd revolution. 
Spacecraft crashed at the end of a 4 minute descent in the Sea of Crises. 

Zond 7 
USSR 

Circumlunar 

Aug 7. 1969 


Third circumlunar flight Far side of Moon photographed Color pictures of Earth and 
Moon brought beck. Reentry by skip-gbde technique on August 14, 1969. 
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Lunar Exploration 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Cosmos 300 
USSR 

Lunar Probe 

Sep 23, 1969 


Unsuccessful lunar attempt. Reentered September 27, 1 969. 

Cosmos 306 
USSR 

Lunar Probe 

Oct 22, 1969 


Unsuccessful lunar Mten**. Reentered October 24, 1969. 

Luna 16 
USSR 

Lunar Sample 
Return 

Sep 12, 1970 

Sep 20, 1970 

First recovery of lunar sod by an automatic spacecraft. Controlled tarring achieved in 
Sea of Fertility; automatic drilling rig deployed; samples collected from lunar surface and 
returned to Earth on September 24. 1970. 

Zood 6 
USSR 

Qrcumfunar 

Oct 20, 1970 


Fourth drcumlunar flight Color pictures taken of Earth and Moon. Russia's second sea 
recovery occurred on October 27, 1970, in the Indian Ocean. 

Luna 17 
USSR 

Lunar Rover 

Nov 10, 1970 

Nov 17, 1970 

Carrying the first Moon robot, soft landed in Sea of Rains. Lunokhod 1 , driven by 5-man 
team on Earth, traveled over the knar surface for 1 1 days; transmitted photos and 
analyzed sod samples. 

Luna 18 
USSR 

Lunar Lander 

Sep 2. 1971 


Attempted to land In Sea of Fertility on September 11, 1971. Communications ceased 
shortly after command was given to start descent engine. 

Luna 19 
USSR 

Lunar Orbiter 

Sep 28, 1971 


From lunar orbit, studied Moon's gravitational field; transmitted TV pictures of the 
surface Seleoocentric orbit 
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Lunar Exploration 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Luna 20 

Lunar Sample 
Ratum 

Fab 14, 1972 


Soft landed In Saa of Crises. Uaad •photo-tslemetric device' to relay pictures of 
surface. A rotary-percussion drill was used to drill into rock; samples were lifted into a 
capsule on ascent stage and returned to Eartfi on Feb 25, 1972. 

Luna 21 

Lunar Rovar 

Jan 8, 1973 

Jan 15, 1973 

Canied improved equipment and additional instruments; second Lunokhod rover soft 
landed near the Sea of Serenity. Lunar surface pictures were transmitted and 
experiments were performed. Ceased operating on the 5th lunar day. 

Luna 22 

Lunar Orbiler 

May 29, 1974 

Jun 2, 1974 

Placed in circular lunar orbit than lowered to obtain TV panoramas of high quality and 
good resolution. Altimeter readings were taken and chemical rock composition was 
determined by gamma radiation. Selsnocentric orbit 

Luna 23 

Lunar Sampla 
Ratum 

Oct 2a 1974 


Landed on the southern part of the Sea of Crises on November 6, 1974. Device for 
taking samples was damaged; no drUSng or sample collection possible. 

Luna 24 

Lunar Sampla 
Ratum 

Aug 9, 1978 

Aug 14, 1976 

Landed in Sea of Crises on August 18, 1978. Carried larger soil carrier. Core samples 
were drilled and returned. U.S. and British scientists ware given samples for analyses. 

Clementine 

USA 

Lunar Flyby 

Jan 25, 1994 


Carrying uhravioletMstole and near-infrared cameras, mineralogical mapping of the 
moon will enhance the scientific knowledge of the surface for future exploration. The 
mission failed in its attempt to flyby the asteroid Geographos. 
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Unofficial 

I 


Tabulation of CIS (USSR) Payl 

iw7-i«t ltffltuflt maam ma-im 


317 831 906 



TOTAL 







Unofficial Tabulation of CIS (USSR) Payloads (cont'd) 



1H7-1M 

1 BOO- IMA 

1070-197* 

1900-1900 

1*00 

1*01 

1902 

1993 

10*4 

TOTAL 

Photo* 




2 

0 

0 

0 

0 

0 

2 

Pton 


- 

- 

- 

- 

- 

2 

0 

0 

2 

Po(yo< 

- 

2 

0 

0 

0 

0 

0 

0 

0 

2 

Prognaz 

— 

- 

7 

3 

0 

0 

0 

0 

0 

10 

Prograsa 

— 

- 

7 

38 

4 

4 

5 

5 

5 

06 

Proton 


4 

0 

0 

0 

0 

O 

0 

0 

4 

Radio 

_ 

_ 

2 

6 

0 

0 

0 

0 

0 

8 

Radla-Rorto 

- 

— 

- 

- 

- 

- 

- 

- 

i 

1 

Raduga 

- 

- 

5 

20 

3 

2 

0 

2 

3 

35 

Raaun 

- 


“ 

5 

4 

4 

4 

3 

1 

21 

Salyut 

„ 

„ 

6 

1 

0 

0 

0 

0 

0 

7 

Soyuz 

— 

B 

27 

28 

3 

2 

2 

2 

3 

75 

SpUn* 

3 

9 

0 

0 

0 

0 

0 

0 

0 

12 

Start 

“ 

- 


- 

~ 

" 

0 

1 

a 

1 

Vaga 

_ 


- 

2 

0 

0 

0 

0 

0 

2 

Vanara 

— 

5 

6 

4 

0 

0 

0 

0 

a 

15 

Vo*W>od 

— 

2 

0 

0 

0 

0 

0 

0 

a 

2 

Voatok 

“ 

4 


0 

0 

0 

0 

0 

a 

4 

Zand 

- 

9 

1 

0 

0 

0 

0 

0 

0 

10 

No Daaignatton 


8 

0 

0 

0 

0 

0 

0 

0 

8 

TOTAL 

3 

40 

61 

107 

14 

12 

13 

13 

13 

285 
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NASA Major Launch Record 1958 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

:n 

REMARKS 

Inti D**lgn 

VEHICLE 

DATE 

■i.’ircrsM 


mFm 

(All Launch** from ESMC, uni*** oth*rwi»a noted) 

|| ' — 


■■■■■ 

■■■■ 


■■^bi 


Pioneer 1 (U) 
Eta 1 

The* -Able 1 
130 (U) 

Oct 11 


DOWN OCT 12. 1958 

342 

Measure magnate Raids around Earth or Moon. Error in burnout 
vetodty and angla; did not reach Moon. Returned 43 how o( data on 
extant ot radiation band, hydromagnatic nirfceii.ins d mediate field, 
densty of micrometeors in inlerpianatary apaca, and interplanetary 
maonalic field 

Beacon 1 (LI) 

JupHerC 

(U) 

Oct 23 


DID NOT ACHIEVE ORBIT 

4.2 

Thin plastic sphere (1 2-laet in diameter after irritation) to study 
atmosphere density at various levels Upper stages and payload 
separated prior 1o first-stage burnout 

Pioneer II (U) 

Thor-Able 1 
129 (U) 

Nov 8 


DID NOT ACHIEVE ORBIT 

36.1 

Measurement of magnetic fields around Earth or Moon Third stage 
felted to ignite. Ks brief data provided evilenc* that equatorial region 
about Earth has higher flux and higher energy radiation then previously 
considered 

Pioneer III (U) 

Juno II (U) 

Dec 6 


DOWN DEC 7 1958 

5.9 

Measurement of radiation in space. Error in bumota velocity and angle; 
did not reach Moon. During Its flight, discovered second radiation belt 

ErTTaH- ' 1 

■■■■■ 




mmm 


Vanguard II (U) 
Alpha 1 

Vanguard 
(Si.V-4) (U> 

Fab 17 

122.8 

3054 557 32.9 

8.4 

Sphere (20 inches in diameter) to measure doud cover First Earth 
photo from sateMe interpretation of data difficult because sateM* 
developed precessina motion. 

Pioneer IV (S> 
Nu 1 

Juno II (S) 

Mar 3 


HEUOCENTRJC 0R8TT 

6 1 

Measurement of radiation in space. Achieved Earth-Moon trajectory; 
relumed exoedent radiation data. Passed wtthh 37.300 miea at the 
Moon on March 4. 1959. 

Vanguard (U) 

Vanguard 

(SLV-5) (U) 

Apr 13 


DIO NOT ACHCVE ORBIT 

10.6 

Payload consisted of two Independent spheres: Sphere A contained a 
precise magnetometer to map Earth's magnetic Held, Sphere B was a 
30-Inch inflatable sphere for optical trading. Second stage failed 
because o< damage at stage separation 

Vanguard (U) 

Vanguard 

(StV-«KU) 

Jun22 


DID NOT ACHCVE ORBIT 

9.8 

Magnesium aloy sphere {20 mchee in diameter), to measure 
aoiar-Earth heating process which generates weather Faulty second- 
stage pressure valve caused failure 

Explorer (S~1| 

(U) 

Jiaw K (U) 

June 


DID NOT ACHIEVE ORBIT 

41.5 

To maaaura Earth's radiation balance. Destroyed by Range Safety 
Officer 5-1/2 seconds after flftoff; failure of power supply to guide nca 
system 
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1959 


NASA Major Launch Record 


MISSION/ 

LAUNCH 

LAUNCH 




REMARKS 

Inti Design 

VEHICLE 

DATE 

Effial 

! TlTTTTlifTT^IPrThM 

WTm 

(All Launch a* from ESMC, unless otharwiss noted) 

Explorer 6 
(S-2) (S) 

Thor -Able III 
134 (S) 

Aug 7 

DOWN PRIOR TO JULY 1961 

64.4 

Carried instrument* to study particles and meteorology. Helped in the 
discovery of three radiation level*, a ring of electric current rirding the 
Earth, end obtained crude cfcmd cover Imaoes. 

Beacon II (U) 

Juno II (U) 

Aug 14 

DIO NOT ACHIEVE ORBIT 

4.5 

Thin plastic Inflatable sphere (12-feet in diameter) to study atmosphere 
density at various levels. Premature fuel depletion in first stage caused 
upper stage malfunction. 

PIPVIHI 

AttulO 

(S) 

Sep 9 

SUBORBITAL FLIGHT 


Suborbital test of the Mercury Capsule. Capsule recovered 
successful after reentry test. (WFF) 

Vanguard III (S) 
Eta 1 

Vanguard 
(SLV-7) (S) 

Sep 18 

127.4 

3417 512 33.4 

45.4 

Solar-powered magnesium sphere with magnetometer boom, provided 
a comprehensive survey of the Earth's magnetic field, surveyed location 
location of lower edge of radiation belts, and provided an accurate 
count of micrometeorle Impacts. Last transmission December 8, 1 959 

Little Joe 1 (S) 

Uttle Joe 
(IYVS6) (SI 

Oct 4 

SUBORBfTAL FLIGHT 


Suborbital test of the Mercury Capsule to qualify the booster tor use 
with the Mercury Teat Prooram. 

Explore* 7 

(S-la) (S) 
lota 1 

Juno (1 (S) 

Oct 13 

DOWN JULY 16, 1969 

41.5 

Provided data on energetic particles, radiation, and magnetic storms. 
Also recorded the first micrometeorite penetration of a sensor. 

Little Jo* 2 (S) 

Little Joe 
(UVf1A)(S) 

Nov 4 

SUBORBfTAL FLIGHT 


Suborbital test of Mercury Capsule to test the escape system Vehicle 
functioned perfectly, but escape rocket Ignited several seconds too late 

(WFR 

Pioneer P -3 (U) 

Atlas- Able 20 
tU) 

Nov 28 

DIO NOT ACHIEVE ORBIT 

168.7 

Lunar Ortxter Probe; payload shroud broke away after 45 seconds. 

Utile Joe 3 (S) 

Little Joe 
(UV#Z)(S) 

Dec 4 

SUBORBfTAL FLIGHT 


Suborbital test of the Mercury Capsule, included escape system and 
biomedical teats with monkey (Sam) aboard, to demonstrate high 
altitude abort at max a. (WFF) 


MR 

mhhrm 



1960 

Uttle Joe 4 (S) 

Uttle Joe 

n/viiBUsi 

Jen 21 

SUBORBITAL FUGHT 


Suborbital test of Mercury Capsule included escape system end 
biomedical test with monkey (Mies Sam) aboard. (WFF) 

Pioneer V (P-2) 
(S) 

Thor-Able IV 
219(8) 

Mar 11 

HELIOCENTRIC ORBIT 

43 0 

Sphere, 26 inches in diameter, to investigate Interplanetary space 
between orbits of Earth and Venus; test long-range communications; 
and determine strength of magnetic fields. 

Explorer ($-46) 

W 

Juno II (U) 

Mar 23 

DID NOT ACHIEVE ORBfT 

16.0 

Analyze electron and proton radiation energies In a highly eOptlcal 
orbit. Telemetry lost shortly after first stage burnout, one of the upper 

stages fated to fire. 







NASA Major Launch Record i960 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 


WEIGHT 

REMARKS 

Inti Dmtgn 

VEHICLE 

DATE 

(Mins.) 

EBTIXfllDl LCLTaflSlIEirai 


(AH Launches from ESMC, unit** otherwtae noted) 

Thus 1 (S) 

Bees 2 

Thor -Abie II 
'40 (S) 

Apr 1 

903 

695 6S0 

484 

122,5 

Firat successful weather-study wteBte Dsmonetistsd thal sateMee 
could be used to survey global weedier oondHons and study other 
surface features from space. Transmuted 22£S2 good-qualfty doud- 

Scout X (U) 

Scout X (U) 

Apr 10 


SUBQRBfTAL FLIGHT 



SuborMal Launch VahkJe Development Test with the first and third 
stage* Vehicles broke up alter first-stags burnout 

Echo A-10 (U) 

Thor-Deto 

P)M 

May 13 


DiD NOT ACHIEVE ORBIT 


75.3 

t OO-foot peswe redactor sphere to be used In a senes of 
communications experiments. During coast period, attitude control jets 
on second stag# farted 



Jul 1 


‘rTii— - 

■■MM 



Mercury (MA-1) (U) 

AHuSO (U) 

Jul 29 


DID NOT ACHIEVE ORBIT 



SubortxUl test d Mercury Capsuie Reentry The Atlas exploded 
65 seconds after launch. 

Echo 1 <A-1 1) (S) 

k*a 1 

Thor -Della 

(2){S) 

Aug 12 


DOWN MAY 24. I960 


75.3 

First passive communications satellite {100-foot sphere). Reflected a 
pre- taped message from President Eisenhower across the Nation, 
demonstrating feasIxStv ol atobai radio communications via satellite. 1 

Pioneer (P-30) (U) 

Atlas-Able 8C 

(U) 

Sep 2S 


DiD NOT ACHIEVE ORB R 


175.5 

Highly instrumented probe, si lunar orbit, to investigate the 
envronmerS between the Earth and the Moon Second stage failed due 
to malfunction in oxidaer system 

Scout II {S> 

Scout 2 (S) 

Od 4 


SUBORBITAL FLIGHT 



Launch Vehicle Development Test; second complete Scout vehicle, 
reached an aWude of 3,500 mi. (WFF) 

Explorer 0 (S-30) (S) 
Xi 1 

Juno II (S) 

N»3 

102 5 

1361 395 

49,9 

40.8 

Codained rstrumentation for detailed measurements of the ionosphere 
Codvmed the existence of a helium lever In the upper atmosphere 

Uttki Joe 5 (U) 

Little Joe 

A/V«a<® 

Now 8 


SUBORBITAL FUGHT 



SuborMal lest ot Mercury Capeute to quality capeuie system. Capsule 
did not separate from booaler <WFF) 

Tiro* II (S) 
Pi 1 

Thor-Oeta 

(31 (Si 

Now 23 

963 

614 549 

405 

127.0 

Test of experimental lehvtsron techniques end infrared equfoment ter 
global meteor otoqical information system 

Explorer {S-56) (U) 

Scout 3 (U) 

Dec 4 


DID NOT ACHIEVE ORBIT 


6.4 

1 2-foot sphere to determine the deneky of the Earth’s atmosphere. 
Second stage failed to ignite 

Pioneer {P-31 ) (U) 

Attae-Abls 9 

M 

Dec 15 


DiD NOT ACHIEVE ORBIT 


175.9 

Highly instrumented probe, n lunar orbit, to inveetigate the 
environment between the Earth and the Moon. Vehicle exploded 
about 70 seconds alter hunch due to mafuncaion in first stage 

Mercury (Mft-IA) 
<S) 

Redstone (S 

Dec 19 


SUBORB IT AL FLIGHT 



Unmanned Mercury spacecraft, in suborbtlal trajectory, impacted 235 
mies down range after reaching an alitude of 135 miles end a speed of 
near 4,200 mph Capeuh recovered about 50 minutes after launch. 
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NASA Major Launch Record i 96 i 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

lVi4M!u 

REMARKS 


VEHICLE 

DATE 

(Mins.) 

Egg! '■ ii.iiTni^'ii-v.'iiTrnn-iT-'ifryis 

mrm 

(All Launch** from ESMC, unless otherwise noted) 

Mercury (S) 
(Lib««1y Be# 7) 

Mercury- Jul 21 

Redstone-4 (S) 

SUBOR8JTAL FLIGHT 
LANDED JUL 21. 1981 

1470.0 

Second manned sutoorbtal Sight with Virgil 1. Grissom After Inndrrg, 
spacecraft was lost but piot was rescued from surface of wafer. 
Mission Duration 1 5 minutes 37 seconds. 

Explorer 12 

(S-3) (S) 

Upsilon 1 

Thor -Delta 
(6) (S) 

Aug 16 

DOWN SEP 1963 

37.8 

First of a series to investigate solar winds, interplanetary magnetic 
Helds, and energetic pa nicies Identified the Van Allen Bells as a 
magnetosphere. 

Ranger 1 (U) 
Phi 1 

Atlas-Agena B Aug 23 
111 (U) 

DOWN AUG 30. 1961 

3082 

Flight test of lunar spacecraft carrying experiments to investigate cosmic 
rays, magnetic Helds, and energetic particles. Agena tailed to restart, 
resultinq in tow Earth orbit. 

Explorer 13 (U) 
Chil 

Scout 6 

M ... 

Aug 25 

DOWN AUG 28. 1981 

84.8 

Evaluate launch vehicle; investigate mkrometeoroid impact and 
penetration. Third staqe tailed to iqnie (WFR 

Mercury (MA-4) 

(S) 

A-Alpha 1 

Atlas 88 

<s> 

Sep 13 

DOWN SEP 13. 1961 

1224.7 

Orbital test of Mercury capsule to test systems and ablty to return 
capsule to predetermined recovery area after one orb#. Afl capsule, 
tracking, and recovery objective* met. 

Probe A (P-21) 

(SI 

Scout? 
jsi 

Oct 19 

SUBORBfTAL FLIGHT 


Vehicle teat/ scientific Geoprobe. Reached altitude of 4,261 mftet; 
provided electron density measurements. /WFR 

Saturn Teel 

(SA-11 (Si 

Saturn 1 (S) 

Oct 27 

SUB0R8JTAL FLIGHT 


Suborfakal launch vehicle development test of S I booster propulsion 
system; verification of aerodyimmitf structural design at entire vehide. 

Mercury (MS-1) (U) 

AF609A Nwl 

Blue Scout (U> 

DID NOT ACHIEVE 0R8TT 

97.1 

Orbital test of the Mercury Tracking Network. First Stage exploded 26 
seconds after lift oft; other three stages destroyed by Range Safety 
Officer 44 seconds after launch. 

Ranger II (U) 
A-Thela 1 

Atlas-Agena B Nov 18 

117 (U) 

DOWN NOV 20. 1961 

3062 

Fight teat of spacecraft systems designed for future lunar and 
interplanetary missions, inoperative ro# gyro prevented Agena restart 
resuWnq In a low Earth orb#. 

Mercury (MA-S) (S) 
A- lota 1 

Altos 93 (S) 

Nov 29 

DOWN NOV 29. 1961 

1315.4 

Final flight test of al Mercury systems prior to manned orbital fight; 
chimpanzee Enos on board. Spacecraft and chimpanzee recovered 
after two orbta. 





HIHH 


Echo (AVT -1 ) (S) 

Thor 338 (S) 

Jan 15 

SUBORBITAL FLIGHT 

2560 

Suborbital Communication* T sat. Canister ejection and opening 
auecassfui, but 135-foot sphere ruptured. 

Ranger lit (U) 
Alpha 1 

Altos- Agena B Jan 26 
121 (U) 

HELIOCENTRIC ORBTT 

329.8 

Rough land instrumented capsule on the Moon Booster malfunction 
resulted in the spacecraft missing the Moon by 22,862 mites and going 
Mo solar orb«. TV pictures were unusable. 
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NASA Major Launch Record 1962 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

EHZSi 

REMARKS 

Inti D««lgn 

VEHICLE 

DATE 

(Mint.) 

.'•"T'Yl 717)11 IT 7 , gfi^'l 

Km 

(Ail Launches from ESMC, unlee* otherwise noted) 

Tiro* FV (S) 
Beta 1 

Thor -Data 
(7)13) 

Fah 8 

90.9 

812 604 

48 3 

129.3 

Continued reeeerch and development of meteorological satellite 
system. U.S. Weather Bureau initialed international radio facsimile 
transmission of cloud mom based on data received. 

Mercury (MA-6) 
(Friendship 7) (S) 
Qemma 1 

Altai 109 

(S) 

Feb 20 


LANDED FEB 20, 1962 . 


1354.9 

First U S manned orbital flight John H. Glenn. Jr. made three orbits of 
the Earth. Capsule and pilot recovered after 21 minutes in the water. 
Mission Duration 4 hours 55 minutes 23 seconds 

Reentry 1 (U) 

Scout 8 (S) 

Marl 


8UBORBITAL FLIGHT 



Launch vehicle development tasVReentry test. Desired speed was 
not achieved (WFF) 

OSO-I (S) 

Zeta 1 

Thor -Delta 

W(S) 

Mar 7 


DOWN OCT 6. 1981 


207.7 

Carried 13 instruments to study Sun-Earth relationships Transmitted 
almost 1 ,000 hours of information on solar phenomena, including 
measurements of 75 solar flares 


sun 







Ranger* (U) 
Mut 

Attas-AgenaB Apr 23 

(8) 


IMPACTED MOON ON APR 28, 1962 


331 1 

Second attempt to rough land Instrumented capsule on Moon Falure 
of central computer and sequencer system rendered experiments 

Saturn Teat 

(SA-2) (S) 

Saturn 1 (S) 

Apr 26 


SUBOfWfTAL FLIGHT 


86167.0 

Suborbfcal launch vahide test, carried 95 tons of ballast water in upper 
stages which was released ai an altitude of 66 miles to observe the 
affect on the uooer region of the atmosphere (Project High Waterl . 





■HittiiGBiHI 



Carried six British experiments to study the ionosphere, eotar radiation, 
and cosmic rays. First International Saleiite Cooperative with UK. 



May8 





Launch vehicle development lest. Centaur exploded before separation. 


ff-U M 




Mercury (MA-7) 
(Aurora 7) (S) 
Tau 1 

Attaa 107 

(S) 



LANDED MAY 24, 1982 


1349.5 

Second orbital Manned Fight with M. Scott Carpenter. Reentered 
under manual control aftar three orbfts. Mission Duration 4 hours 
56 minutes 5 seconds 

Tiros V (S) 
A- Alpha 

Thor-Oetta 

(3) 

Jun 19 

99.4 

889 573 

58.1 

129.3 

Continued research and development of meteorological sateftite 
system. Extended observations to higher latitude* Observed ice 
breakup in northern latitudes and storms onqinalmg In these areas. 

IlffTIMI 

Thor-Oetta 
(10) (S) 

JullO 

157.8 

5842 947 

44.8 

77.1 

First privately bo* tsteMe to conduct communication experiment*. First 
telephone and TV experiments transmitted Reimbursable (ATAT). 

Echo (AVT-2) (S) 

Thor-Deft* 
(11) (3) 

JU18 


SUBOR8TTAL FLIGHT 


256.0 

Suborbital communication* teat. Inflation successful, radar indicated 
that the sphere surface was not as smooth as planned. 
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NASA Major Launch Record 1962 








REMARKS 



h‘:Jii jll 

rv~i 

F3 ' 1 iT.'.VI 1 iTT’TTiTTTO If: 


(All Launch** from ESMC, unless otherwise noted) 

Mariner 1 

{P-3rwin 

Attao-Agena 

JUMU) 

Jul 22 


DID NOT ACHIEVE 0R8TT 


202* 

Venus Flyby. Vehicle destroyed by Range Safety Officer about 290 

Mariner II 
(P-38>(S) 
A-Rhc 1 

Attas-Agens B Aug 27 

17S(S) 


HELIOCENTRIC ORBIT 


202.6 

Second Venus flyby. First successful interplanetary probe. Passed 
Venus on December 14. 1962. at 21,648 miles: 109 days after launch. 
Provided data on solar wind, cosmic dual density, and particle and 
magnetic field variations. 

Reentry II (U) 

Scout 13 (U) 

Aug 31 


SUBORBITAL flight 



Reentry test at 26.000 fps: lata third stage Ignition; desired speed was 
not achieved. (WFF) 

Tiros VI (S) 
A-Psi 1 

Thor-Data 
(13JS) 

Sep 16 

07.6 

652 635 

56.3 



Atouettel(S) 

B-Atphai 

Thor-Agona B Sep 29 

(S) 

106.2 

1022 067 

60S 

1452 

Designed and buM by Canada to measure variations in the ionosphere 
electron density distribution. Returned excellent data to 13 Canadian, 
British, and U.S. stations. Cooperative with Canada. 

Explorer 14 

(S-3a)(S) 

Thor -Data 
(13) (S) 

Oct 2 


DOWN JULY t. I960 


40.4 

Monior trapped corpuscular radiation, solar partidss, cosmic radiation, 
and solar winds Placed into a highly eiptical orbit; excellent data 

Mercury (MA-8) 
(Sipna 7) (S) 
B-Oeta 1 

Arias 113 (S) 

Oct 3 


LANDED OCT 3. 1962 


1300.8 

Manned Orbital Fllghl with Walter M. Schirra, Jr. Made six orbits of the 
Earth. Mission Duration 9 hours 1 3 minutes 1 1 seconds. 

Ranker V (U) 
B-Ete 1 

Attee-AgenaB Oct 18 

215(8) 


HELIOCENTRIC ORBIT 


342.5 

Rough land Instrumented capeuie on the Moon. Malfunction caused 
power supply lose after 8 hour* 44 minutes Passed within 450 miles of 
the Moon. 

Explorer 15 
(S-3b) (S) 

Thor-Oeta 
(14) (S) 

Od 27 


DOWN OCT 5, 1967 


44.5 

Study location, composition, and decay rate of artificial radiation be* 
crested by high alttudc nuclear explosion over the Pacific Ocean. 

Saturn (SA-3) 
(SI 

Saturn I 

(S) 

Nov 16 


SUBORBITAL FLIGHT 


66167X1 

Suborbtal launch vehicle development flight Second 'Project High 
Water* using 95 tons of water released at an altitude of 90 n.mi. 

Retayl(S) 

B-UpeAon 1 

Thor-Oeta 

(15) (8) 

Dec 13 

165.1 

7436 1323 

47.5 

78.0 

Teat Intercontinental microwave communication by low -altitude active 
rapeator satetae. InUal power tafcjre overcome. Over 500 
oonvmmication tests and demonstrations conducted. 

Explorer 16 
(S45to)(S) 
^CNI 

Scout 14 

(3 ) 

Dec 16 

104.1 

1156 745 

52.0 

100.7 

Measure micrometeor old puncture hazard to structure! «Wn tarn pies, 
axbamss. (WFF) 
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rnjjjjjji 

CURRENT ORBITAL PARAMETERS 


REMARKS 


VEHICLE 
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(All LaunchM from ESMC, unless otherwise noted) 
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1963 

Syncom 1 (U) 
1963 Q4A 

Thor-Defta 
(16) (S) 

Feb 14 


CURRENT ELEMENTS NOT MAINTAINED 

39.0 

First test of a communication aateMe in geosynchronous orbit. Initial 
communication tests suocaesfii; el contact was lost 20 seconds after 
command to fire apoqee motor 

Saturn Test 
(SA-4) (S) 

Saturn 1 
(S) 

Mar 28 


9UB0RBITAL FLIGHT 


Suborbital launch vehlde development test. Programmed IrMSght 
cutoff of one of sight engines; successful demonstrated proponent 
initiation system function, 

Erpkxer 1 7 {SA-4) (S) 
1963 09A 

Thor-Delta 

(171(5) . 

Apr 3 


DOWN NOV 24, 1966 

183.7 

Measure dansiy, composition, pressure and temperature of the Earth's 
atmosphere. Discovered a be* of neutral heiium around the Earth 

Telstar II (S) 
1963 1 3A 

Thor-Delta 
(18) (S) 

May 7 

225.3 

10907 967 42.8 

79.4 

Conduct wideband communication experiments Color and Meek and 
white television successful transmitted to Great Britain and Fiance. 
Reimbursable IAT8TV 

Mercury (MA-9) 
(Faith 7) (S) 
1963 15A 

Atlas 130 
(S) 

May 15 


LANDED MAY 16. 1963 

1360.8 

Fourth Orbftai Manned fight with L. Gordon Cooper, Jr. Various tests 
and experiment* were performed. Capsule reentered after 22 orbits. 

RFD-1 (S) 

Scout 19 (S) 

May 22 


SUBORBITAL FLIGHT 

2178 

Suborbital reentry flight test; carried AEC Reactor mockup. 
Reimbursable (AEC) (WFR 

Tiros VII (S) 
1963 24A 

Thor-Delta 
09) (S) 

Jun 19 

927 

415 396 582 

134.7 

Continued meteorological satellte development. Furnished over 
30,000 useful demd cover photographs, inducing pictures of Hurricane 
Gkvw in is ear* stages in mid-October. 

CRl (USAF) (S) 
1963 26A 

Scout 21 (S) 

Jun 28 


DOWN DEC 14. 1983 

96.8 

Cambridge Research Lab geophysics experiment teat. 

Reimbursable (DOO). (WFR 

Reentry III (U) 

Scout 22 (U) 

JU 20 


SU90RBTTAL FLIGHT 


Suborbital reentry fight demonstration test of an ablation material at 
reentry speeds. Vehicle failed (WFR 

Syncom II (S) 
1963 31A 

Tbor-Oetta 

(20! (S) 

Jul 26 


CURRENT ELEMENTS NOT MAINTAINED 

39X1 

Geosynchronous communication sateMe teat. Voice, teletype, 
facsimile, and data transmission tests were conducted 

Little Joe II 
Test (S) 

Little Joe 
ll #1 (S) 

Aug 28 


SUBORBTTAL FLIGHT 


Suborbital Apo«o launch vehicle teat. Booster quaMcabon lest w*h 
dummy pavtoed (Wiite Sands) 

Explorer 1 8 (S) 
(IMP-A) 

1963 46A 

Thor Delta 
(21) (S) 

Nov 27 


DOWN DEC 30. 1966 

62.6 

First In a sariaa of Interplanetary Monitoring Platforms to observe 
Interplanetary space over an extended period of the solar cyde. 
Discovered a region of htyvonorgy radiation beyond the Van Alien be**; 
reported stationary shock wave created by the Interaction of the solar 
wfod and geomagnetic field. 
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NASA Major Launch Record 1963 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 



Inti Doslgn 

VEHICLE 

DATE 

(Mint.) 


WEm 

(All Launch as from ESMC. unless otherwise noted) 

Centaur Test II (S) 
1963 47A 

Ati<u»-Centaur Nov 27 

(AC-2) (S) 

104.6 

1465 466 

30.4 

4620.8 

Launch vehicle development test. Instrumented with 2,000 pounds of 
sensors, equipment, and telemetry; performance and structural integrity 

Expkxm 19 

(AD-A) (S) 
1963 53A 

Scout 24 
<S) 

Dec 19 


DOWN MAY 10. 1981 


7.7 

Sphere. 12 feet In diameter, was optically tracked after tracking beacon 
tailed, to obtain long-term atmospheric density data and study density 
changes. (WSMQ 

T»os VIII (S) 
1963 54A 

Delta 22 
(S) 

Dec 21 

98.5 

711 663 

585 

120 2 

Continued meteorological satellite development; initial flight test of 
Automatic Picture Transmission camera system which made it possible 
to obtain local cloud cover pictures using Inexpensive ground stations. 







mu 


Relay II (S) 
1964 03A 

Data 23 

<s> 

Jan 21 

194.7 

7535 1906 

46.4 

86.3 

Modified communication aateORe with a capability of TV or 300 one-way 
voice transmissions or 12 two-way narrowband communication. 
Completed more than 230 demonstrations and tests; atoo obtained over 
600 hours of radiation data. 

Echo II (S) 
1964 04A 

Thor-AgenaB Jen 25 

<S) 


DOWN JUN 7. 1969 


348.4 

Rigidtzed sphere, 1 35 feet in diameter, to conduct passive 
experiment resets obtained, data axchanqed with USSR. (WSMQ 

Saturn 1 (SA-5) 
(S) 

1964 OSA 

Saturn 1 

(S) 

Jan 29 


DOWN APR 30, 1966 


17A64.2 

Launch vehicle development test. Fifth flight of Saturn, first Block II 
Sotisn. first Ive flight of the LOX/LH2 fueled second stags (S-fV) 

1 1 ,1 46 measurements taken. 

Ranger VI (U) 
1964 07A 

Attaa-Agena 

199 (S) 

B Jan 30 


IMPACTED MOON ON FEB 2. 1964 


364.7 

Photograph lunar surface before hard Impact No video signals 
received Impacted on west side of Sea of TranquAty, within 20 mHos of 
target, after 85.8 hour flight. 


Data 24 

Mar 19 


DIO NOT ACHEVE ORBIT 


54.7 

Provide data on ionosphere; conduct laser and Doppler shift geodetic 
tracking experiments. Vehicle third stage maftmctloned. 



Mar 27 


DOWN NOV 18. 1967 


74.8 


Gemini 1 (S) 
1964 18A 

Titan II 1 ($) 

Apr8 


DOWN APR 12, 1964 


3175.2 

Qualification of Gemini spacecraft configuration/Gemlnl launch vehicle 
combination in launch environment through orbital Insertion phase. 

Fire 1 (S) 

tifttlklll 


SUBORBITAL FLIGHT 


1995.8 

Reentry Test to study the heating environment encountered by a 
body entering the Earth's atmoephere at high speed. 

Apofc) Abort 
A -001 (S) 

Utile Joe II 

(S) 

May 13 


SUBOHBITAl FLIGHT 



Vehicle development teat to demonstrate ApoSo spacecraft 
atmospheric abort system capabWes. (White Sands) 
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NASA Major Launch Record 19&4 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 

rrrmm - . 

VEHICLE 

DATE 

(Mins.) 


WTrm 

(All Launch** from ESMC, unless otherwise noted) 

Saturn 1 (SA-6) (S) 
1964 25A 

Saturn 1 
ISA-6) IS) 

May 28 


DOWN JUN 1, 1964 

17644.9 

Vehicle development test. First flight of unmanned model of the 
Apollo spacecraft 106 measurements obtained 

Centaur Teat III 

IS) 

Atlas-Centaur Jun 30 
|AC-3)1S) 


SUBORBITAL FLIGHT 


Launch vehicle development test, performance and guidance 
evaluation. 

SERT 1 (S) 

Scout 28 (S) 

Jut 20 


SUBORBITAL FLIGHT 


Test ion engine performance in space Confirmed that high 
prevalence ion beams could be neutralized In space. (WFF) 

Ranger VII (S) 
1964 41 A 

Atlas-Agene 

2S0(S) 

Jut 28 


IMPACTED MOON ON JUL 31, 1964 

364.7 

Photograph lunar surface before hard impact. Transmitted 4.316 high 
quaHy photographs showing amazing detail before impacting in Sea of 
Clouds; fHqht time 68 hours 35 mmutea 55 seconds 

Reentry IV (S) 

Scout 29 (S) 

Aug 18 


SUB0R8IT AL FLIGHT 


Reentry Test Demonstrated the ability of the ApoNo spacecraft to 

Syncom III (S) 
1984 47A 

Data 25 

(S) 

Aug 19 


CURRENT ELEMENTS NOT MAINTAINED 

65 8 

withstand reentry conditions at 27.950 fps 
Experimental geosynchronous communications satefcle Provided 
Hve TV coverage of the Olympic game* in Tokyo and conducted various 
communications tests. 

Explorer 20 (S) 
1964 51A 

Scout 30 
JS) 

Aug 25 

103.6 

1001 855 79.9 

445 

Ionosphere Explorer to obtain radio sounding* of upper ionosphere 
as pad of the Topside Sounder proqram. 

Nimbus 1 (S) 
1964 52A 

Thor-Agene 8 Aug 28 

(S) 


OOWN MAY 16. 1974 

376.5 

Improved meteorological satellite. Earth oriented to provide complete 
global doud cover images. Returned more then 27,000 excellent 
photographs; APT eyalem supplied daytime photos to low-coat ground 
stations 

OGO 1 (U) 

1964 54A 

Attaa-Agena B Sep 4 

195 (S) 


CURRENT ELEMENTS NOT MAINTAINED 

487.2 

Standardized spacecraft capable of conducting related experiments. 
Carried 20 instruments to investigate geophysical and solar phenomena. 
Boom deployment anomaly obscured horizon scanner's view of Earth. 
Varying quality data received from all experiments. 

Saturn 1 (SA-7) (S) 
1964 57A 

Saturn | (S) 

Sap 18 


DOWN SEP 22. 1984 


Demonstrate Launch Vehicle/ spacecraft compatibility and test launch 
escape system. Telemetry obtained from 1 31 separate and continuous 
measurements. 

Explorer 21 (U) 
1964 60A 

Delta 26 

ja 

Oct 4 


DOWN JAN 30. 1966 


Interplanetary Monitoring Platform to obtain magnetic fields, radiation, 
and solar wind data. Fated to reach planned apogee .provided good data 



Oct 9 

8N9HC9H 

;1 : T i fTWatyil 

2178 


Explorer 22 (S) 
1964 64A 

Scout 32 

(S) 

Orf 10 

104.3 

1054 872 79.7 

526 

Beacon Explorer; to provide data on venations in the ionosphere's 
structure and relate Ionospheric behavior to solar radiation. Low-coet 
ground stations throughout the world received uncoded radio signals 
Laser tracking accomplished on October 11. 1964. fWSMQ 
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MISSION/ 



PERIOD 

CURRENT ORBfTAL PARAMETERS 

WEIGHT 

REMARKS 

Inti D®*lgrt 



(Mins.) 


(kg) 

(All Launches from ESMC, unless otherwise noted) 









1964 7^ 

269 <LT)~ 






failed to extend. Sun and Canopus no! acquired. Transmissions ceased 

Explorer 23 
(S-55CHS) 
1964 74A 

Scout 33 
(S) 

Neva 


DOWN JUN 29, 1983 


133.0 

Provided data on meteoroid penetration and resistance of various 
materials to penetration. 

Explorer 24 (S) 
1964 76A 
Explorer 25 (S) 
1964 768 

Scout 34 
(S) 

Nov 21 

114.6 

DOWN OCT 18. 1968 
2354 522 

813 

8.6 

34.0 

First dual payload (Air Density/Injun); two satellites provided detailed 
information on complex radiation -air density relationships in the upper 
atmospheres (WSMC) 

Mariner IV (S) 
1964 77A 

Ates-AgenaD Nov 28 
288 (S) 


HELIOCENTRIC ORBIT 


260 8 

Second of two 1 964 Mars flyby launches. Encounter occurred on 
July 14. 1965, with closest approach at 6,1 18 miles of the planet. 
Transmitted 22 pictures. 

Apoto Abort 

A-002 (SI 

Dale Joe II 

ja 

Dec 8 


SUBORBfTAL FLIGHT 


42593.0 

First test of Apollo emergency detection system at abort altitude. 

(White Sands] 

Centaur 
1964 82A 

Arias -Centaur Dec 11 
(AC-4] (S) 


DOWN DEC 12. 1964 


2993.0 

Vehicle development fight carried mass model of Surveyor spacecraft; 
propulsion and staoe separation test. 

Sen Marco 1 (S) 
1964 84A 

Scout 35 
(S) 

Dec 15 


DOWN SEP 13, 1965 


1153 

Fight test of satellite to furnish data on air density and ionosphere 
characteristics. Launch vehicle provided by NASA; launched by Italian 
launch crew. Cooperative wih ItaN (WFF) 

Explorer 26 (S) 
1964 96A 

Delta 27 

JS) 

Dec 21 


CURRENT ELEMENTS NOT MAINTAINED 

45.8 

Energetic Particles Explorer; carried five experiments to provide data 
on hioh-enerqv particles 






HRBI 



Gemini II (S) 

Titan II 2 
(8) 

Jan 19 


SUBORBITAL FLIGHT 


3133.9 

Demonstrate structural integrity of reentry module heat protection 
during maximum heating rate reentry and demonstrate variable lift on 
reentry module. 

Tiro* IX (S) 
1965 04A 

Delta 28 

(S) 

Jan 22 

116.9 

2564 702 

96.4 

138.3 

First "Cartwheel' configuration for Weather Bureau’s Operational 
system. Provided increased coverage of global cioud cover with 
pictures of excellent quatty. 

OSO B-2(S) 
1965 07A 

Delta 29 

(S) 

Feb 3 


DOWN AUG 9. 1909 


244.9 

Second in a series to measure the frequency and energy of aotar 
electromagnetic radiation in the ultraviolet, X-ray and gemma-ray 
regions of the spectrum. 

Pegaaus 1 (S) 
1965 09A 

Setuml 

(SA-9K8) 

Feb 16 


DOWN SEP 17. 1978 


1451 .5 

Obtained scientific and engineering data on the magnitude and 
direction of meteoroids in near-Earth orbit. 
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MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mina.) 

r_v-;-r. yjSSiEri JZuIlEISIHrw 


(All Launches from ESMC, unless otherwise noted) 

Ranger VIII (S) 
1965 10A 

Abas-Agena 8 Feb 1 7 
196 (S) 


IMPACTED MCXDN ON FEB 20. 1965 

364 7 

Photograph lunar surface before hard Impact. Transmitted 7,137 high 
quality photograph* before Impacting in the Sea of T ranq uittty; flight time 

Centaur Test 

M 

Attsa-Centaur Mar 2 

{AC-51 (U> 


SUBORBITAL FLIGHT 

2548-0 

Vehicle development last; Adas stage failed 4 seconds after Wolf. 

Ranger IX <S) 
1965 23A 

Atlas Agena 8 Mar 21 
204 (S) 


IMPACTED MOON ON MAR 24. 1965 

3647 

Photograph lunar surface before hard impact. Trammeled 5,814 
axceflent quality pictures, about 200 picture* relayed live via commercial 
TV. Ffiqht lime 64.52 hour* 

GemW III <S) 
1965 24A 

Titan II 3 

(S) 

Mar 23 


LANDED MAR 23. 1965 

32369 

First manned orbital flight of the Gemini program, with astronauts 
Vagi 1. Grissom and John W. Young. Manually controlled reentry after 
three orbits Mission Duration 4 hours 52 minutes 31 seconds. 

IH 

Data 30 

fSI 

Apr 6 


bURRENT ELEMENTS NOT MAINTAINED 

38.5 

Fiat operational satellite foT Comsat Corp. to provide commercial ! 

trans-Atlantic communications. Reimbursable (Comsat) 

Explorer 27 (S) 
1965 32A 

Seoul 36 

IS) _ 

Apr 29 

107.7 

1312 929 41.2 

60.8 

Beacon Explorer; obtained data on Earth's gravitational field, Also 
carried laser tracking experiments 

Apoflo Abort 
A-003 (U) 

Little Joe II 

<u> 

May 19 


SUflORBlTAL FLIGHT 


Demonstration of abort capability of ApoHo spacecraft. Launch escape 
vehicle at high altitude not accomplished due to malfunction of Little Jo* 
II Booster. (White Sands) 

Fire II (S) 

AtJasAntarea May 22 

264 IS) 


SUBORBITAL FLIGHT 

2005.6 

Second Reentry Test to study heating environment encountered by a 
bodv enterfna the Earth's atmosphere at high speed. 

Pegasus II (S) 
1965 39A 

Saturn 1 
(SA-8) IS) 

May 25 


DOWN NOV 3. 1979 

14515 

Micrometeoroid detection experiment confirmed lower meteoroid 
denetv than expected. 

Explorer 28 (S> 
1965 42A 

Delta 31 

(S) 

May 29 


DOWN JUL 4, 1968 

59.0 

Third Interplanetary Monitoring Platform, carrying eight adentMfc 
inetrumeia*. to measure magnetic fields, coemte rays, and eoiar wind 
beyond the Earth's magnetosphere 

Gemini IV (S) 
1965 43A 

Titan II 4 

(S> 

Jun 3 


LANDED JUN 7. 1965 

3537.6 

Second manned Gemini flight with James A. McOMtt and Edward H 
Whte. During flight, White performed a 22 minute EVA using the Zero- 
G Neorai Propulsion Unit. Mission Duration: 97 hre 56 mins 12 secs 

Tiroe X (S) 
1965 51A 

Data 32 

IS) 

Jull 

100.1 

007 722 98 0 

127.0 

First U S Weather Bureau-funded Tiroe; obtained maximum coverage 
of 1995 hurricane and typhoon season 

Pegasus III <S) 
1965 60A 

Saturn 1 
(SA-10) (8) 

JM30 


DOWN AUG 4. 1989 

1451.5 

Final mrcrometeoroid defection experiment Results of Pegasus 
program Indicated that tie flux of smal perticies was kna than expected, 
the flux of large particiee wee more than expected, and the flux ot 
medium-sized parbdes wee about at predicted 
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MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

nsssj 


Inti Design 

VEHICLE 

DATE 


f J •!♦!■ ! ! 1 1 !Q1 i ^ :i :• i : n :<• u) 1 1 Hr tC-rTM 
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(Alt Lsunches from ESMC, unless otherwise noted) 

Scout Teat (S) 
Secof (S) 
196S63A 

Sooul 37 
(S) 

Aug 10 

122.2 

2419 1134 

69 J2 

200 

Vehicle development test Carried U.S. Army Secor geodetic satellite. 
Reimborsebie (DOO). 

Centaur Test (S) 
1965 64A 

Atlas -Centau 

(AC-6) (S) 

Aug 11 


BARYCENTRIC ORBIT 


962.6 

Vehicle development teat Carried Surveyor dynamic model. 
Direct-ascent teet tor outdance evaluation. 

Gemini V (S) 
1965 66A 
REF 

1965 66C 

Titan II 5 
<S) 

Aug 21 


LANDED AUG 29. 1965 
DOWN AUG 27, 1965 


3175-2 

Third manned orbital flight with L. Gordon Cooper and Charles 
Conrad. Jr. Ejected Rendezvous Evakadion Pod (REP) for simulated 
rendezvous maneuvere experiment; participated In communications and 
other on-board experiments Mission Duration: 190 hours 55 minutes 









OSO-C(U) 

Delta 33 (U) 

Aug 25 


DID NOT ACHIEVE ORBIT 


281.2 

Third In a eerie* to maintain continuty of observations during solar 

OGO II (U) 
1965 81A 

Tbor-Agena D Oct 14 

(S) 


DOWN SEP 17. 1961 


507.1 

Carried 20 experiments to Investigate near- Earth space phenomena on 
an hterdisdptinary basis. Failure of primary launch vehkde guidance 
resulted in higher than planned orbit. Nineteen experiments returned 
useful data (WSMQ 

Gemini VI (U) 

AUas-AgeneD Od 25 
5301 (U) 


DIO NOT ACHEVE ORBIT 



Agana target vehicle. Simultaneous countdown of the Gemini 
spacecraft and Attas-Agena Target Vehicle Telemetry vats lost 375 
seconds after launch of the target vehicle; Gemini launch was 
terminated at T -42 minutes 

Explorer 29 (S) 
1965 89A 

Delta 34 

(S) 

Nov 6 

120.3 

2274 1113 

59.4 

174.6 

GEOS-A, pari of U.S. Geodetic Sa telite Program to provide new 
geodetic data about the Earth. 

Explorer 30 (S) 
1965 93A 

Scout 38 

<s> 

Nov 18 

100.4 

861 664 

50.7 

56.7 

Monitor solar X-ray* and ultravtoM emissions during final portion of 
•QSY. Data acquired by NRL and foreign stations in 13 courtriea. 
Coooenrtive wth NRL. (WFF) 

Explorer 31 (S) 
1965 968 
AJooette II (S) 
1965 98A 

Thor-Agena 8 Nov 29 

<s> 

120.0 

118J3 

2859 501 

2708 SOI 

79.8 

796 

96.9 

1465 

Make related studies of Ionospheric compost ion and temperature 
variations. Provided axcelent data from regions of the ionosphere 
never before inveetigaled. Cooperative with Canada, (WSMC) 

Gemini VII (S) 
1965 100A 

Tttan It 6 
(S) 

Oec4 


LANOED DEbiS. 1965 


3628.8 

Fourth manned mieeion wth Frank Borman and Jamee A. Level. Jr. 
Astronauts flew part of the mission without wearing pressure outs. 
Mission Duration: 330 hours 35 minute# 01 seconds 

French 1A (Sy 
1965 101A 

Scout 39 
(S) 

Dec 6 

98.8 

706 896 

75.9 

71.7 

Study VLF wove propagation In the Ionosphere and magnetosphere 
and measure electron denelbee. Cooperative wlh France- (WSMC) 
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LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 


VEHICLE 

DATE 

(Mins.) 

EECTOTETZK^EEKSll 

sun 

(All Launches from ESMC, unless otherwise note<J) 

Gemini VIA (S) 

Tuan II 7 

Dec 15 


LANDED DEC 16, 1965 


3175-2 

Fifth manned mission with Walter M. Scbirra, Jr. and Thomas P 

1965 104A 

(S) 






Stafford First rendezvous in space accomplished with Gemini VII 

Pioneer VI (S) 
1965 106A 

Delta 35 

(S) 

Dec 16 


HELIOCENTRIC ORBIT 


635 

Operated in solar orbit to provide data on solar wind, interplanetary 
magnetic fields, solar physics, and high-energy charged particles and 









ApoMo Abort 
A-004 ($) 

Ultle Joe II 
fS) 

Jan 20 


SUBORBTTAL FLIGHT 


4969.0 

Apollo development (light to demonstrate launch escape vehicle 
Dertormance. Last unmanned baHstic Naht (White Sands) 

ESSAI(S) 

1866 OflA 

Delta 36 

(S) 

Feb 3 

99,7 

806 684 

978 

138.3 

Sun-synchronous orbit per mil ed saleSte to view weather in each area 
of the globe each day, photographing a given area at the same local 
lime every day. First Advanced Vtdicon Camera System provided 
valuable information about weather patterns and conditions. 
Reimbursable (NOAAJ (WSMQ 

Reentry V(S) 

Seoul 42 (S) 

Feb 9 


SUBORBITAL FLIGHT 


95.0 

Test to investigate the heating environment of a body reentering the 
Earth's atmosphere at 27.000 tps (WFF) 

Apollo Saturn 
(AS-201) (S) 

Saturn 16 

Feb 26 


SUBORBITAL FUGHT 


20820.1 

Launch Vehicle development flight; carried unmanned Apollo 
spacecraft. 

ESSA II <S) 
1666 ISA 

Data 37 

(S) 

Feb 28 

113.4 

1412 1352 

1010 

131-5 

Provided direct readout of cloud cover photos to local users. Along 
with ESSA 1, completed the initial global weather satellite system. 
Reimbursable (NOAA). (WSMQ 

Gemini VIII <U) 
1996 20A 
GATV(S) 

1966 ISA 

Titan H 0 (S) Mar16 

AflaeAgenaD Mar 16 

5302 (S) 


LANDED MAR 17, 1966 
DOWN SEP 15. 1967 


37883 

Agena Target Vehicle launched from Complex 14 and manned Gemini 
launched from Complex 19. Astronauts Neil A. Armstrong and David 
R. Scott accomplished rendezvous and docMng. Attitude and 
maneuver thruster malfunction caused the docked spacecraft to tumble. 
Astronauts separated the vehicles and terminated the mission early; 
EVA vms not accomplished . First Pacific Ocean landing. Mission 

Contour Tset (U) 
1966 30A 

AUaa -Contour Apr 8 

(AC-8) (U) 


DOWN MAY 5, 1966 


784.7 

Launch vehicle development flight, carried Surveyor model Second 
Centaur Engine firing unsuccessful. 

OAO 1 (U) 
1966 31A 

Aflea-Agena D Apr 8 

5002C (S) 

100.6 

793 783 

35.0 

1769.0 

Carried four experiments to study UV. X-ray and gamma-ray regions 
Primary battery moffunctioned 

Nimbi* II (S) 
1966 40A 

Thor-Agena D May 1 4 

D 5303 (S) 

108.0 

1174 1091 

100.6 

413.7 

Provided global weather photography on 24-hour basis for 
meteorological research and operational use (WSMQ 
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NASA Major Launch Record 1966 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti D*slgn 

VEHICLE 

DATE 

dHl 

f.L.y-i ! i gsi vi ?'. ?• ; ; 1 1 i 1 ^ 

09) 

(All Launch** from ESMC, unless oth*rwis« not*d) 


Atlas-Agena 

5303 flJI 

D May 17 


DID NOT ACHIEVE ORBIT 

3252.0 

Target vehicle for Gemini IX; vehicle failure caused by a short in the 
servo control circuit. 

Explorer 32 (S) 
1968 44A 

D«lt«38 

JS) 

May 25 


DOWN FEB 22, 1985 

224 5 

Atmosphere Explorer; carried 8 experiments to measure temperatures, 
composition, density and pressures in the upper atmosphere. 

Surveyor 1 (S) 
1966 45A 

Attas-Cantaur May 30 
(AC-10) <S) 


LANDED ON MOON JUN 2, 1966 

9952 

Achieved soft lunar landing in Ocean of Storms. Performed 
engineering teats and transmitted photography Landing pads 
penetrated the lunar surface to a maximum depth of 1 inch. 

Gemini IXA {U) 
1988 47A 
GATV (U) 

1966 46A 

Titan II 9 Jun 3 

(S) 

AMas-AgeoaD Jun 1 
5304 (Si 


LANDED JUN 6, 1968 
DOWN JUN 11. 1966 

3705.3 

Seventh manned mission with Thomas P. Stafford and Eugene A. 
Ceman. Target vehicle shroud failed to separate, docking was not 
achieved. EVA was successful, but evaluation of AMU was not 
schieved. Mission Duration 72 hours 20 minutes 50 seconds. 

OGO III (S) 

1966 49A 

Atlas-Agena B Jun 7 
5601 (S) 


CURRENT ELEMENTS NOT MAINTAINED 

514.8 

Carried 21 experiments to obtain correlated data on geophysical and 
solar phenomena in the Earth's atmosphere First 3-axis stabikzation in 
hWW elliptical orbit 

OV-3 (S) 
1966 52A 

Scout 46 (S) 

Jun 9 

1429 

4703 645 40.8 

173.0 

Radiation research satellite for the USAF. Reimbursable (DOD) 

(WFF) 

Pagaoe 1 (S) 
1966 56A 

Thor-AgenaD Jun 23 

<S) 

177.0 

5509 2533 84.5 

567 

Sphere. 100 feet in diameter, to determine the location of continents, 
land masses, and other geographic points using a world wide 
trianqulatton rework of stations. (WSMQ 

Explorer 33 (S) 
1966 58A 

Data 39 

(S) 

Jull 


CURRENT ELEMENTS NOT MAINTAINED 

93.4 

Interplanetary Monitoring Platform to study, at lunar distance, the 
Earth's magnetosphere and magnetic tall. Planned anchored lunar orbit 
was not achieved; useful data obtained from Earth orbit. 

Apo*o Saturn 
AS- 203 (S) 
1966 59A 

Saturn IB (S) 

Jlll5 


DOWN JUL5, 1968 

2635.4 

Launch vehicle development flight to evaluate the S-IVB stage vent 
and restart cape bitty 

GemW X (S) 
1968 88A 
GATV (S) 
1986 65A 

Titan ll 10 (S) JullB 

Attaa-Agana D Jul 18 

5305 (Si 


LANOED AH. 21, 1906 
DOWN DEC 29. 1966 

3762.6 

Eighth manned mission with John W. Young and Michael Collins, 
Performed first docked vehicle maneuvers; stand up EVA of 89 
minutes; umbMcal EVA of 27 minutes. Mission duration 70 hours 
46 m mutes 39 seconds 

Lunar Orbtar 1 (8) 
1986 73A 

Attaa-Agana D Aug 10 

5801 (S) 


DOWN OCT 29, 1966 

385.6 

Photograph landing sites for Apollo and Surveyor missions from lunar 
orbit. Photographed over 2 mifton square mites of the Moon's surface; 
took the first two photos of the Earth from the distance of the Moon. 
Demonstrated maneuveraWSly in lunar orbit. 
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MISSION/ 


LAUNCH 

ESiEi 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Dw»lgn 


DATE 

eeh 



(AM Launches from ESMC, unless otherwise noted) 

Pioneer VII (S) 
1966 75A 

Delta 40 

(S) 

Aug 17 


HELIOCENTRIC ORBIT 

63.5 

Second in a series of interplanetary probes to provide data on solar 
wind, maanetlc fields, and cosmic ravs. 

Apollo Sal urn 

AS- 202 (S> 

Saturn IB (5; 

Aug 25 


SUBORBITAL FLIGHT 

25809.7 

Apollo launch vehide/apacecrafl development flight to test Command 
Module heat shield and obtain launch vehicle and spacecraft data. 

Gemini XI (S) 
1966 81A 
GATV(S) 
1966 BOA 

Titan II 11 (S) Sep 12 

Ates-Agena D Sap 12 
5306 (S) 


LANDED SEP IS, 1968 
DOWN DEC X, 1966 

3796.4 

Ninth manned mission with Charles Conrad . Jr . and Richard F . Gordon, 
Jr. Rendezvous and docking achieved. Umb*cal and standup EVA 
performed and as well as tethered spacecraft experiment. Mission 
Duration 71 hours 1 7 minutes 0 seconds. 

Surveyor II (U) 
1966 B4A 

At las -Centaur Sap 20 

(AC-7) (S> 


IMPACTED MOON ON SEP 23, 1966 “™ 

10002 

Second soft lunar landing planned. One vernier engine did not fire for 
midcourse correction, sending the spacecraft into a tumbling mode. 
Crashed southeast of crater Copernicus after 62 0 hour flight. 

ESSA III (S) 
1966 B7A 

DeHa 41 

(S) 

Oct 2 

114 5 

1483 1384 100.9 

147.4 

Replaced ESSA 1 in Tiros Operational Satellite (TOS) system. 

Sophist leal ed cameras and sensors provided valuable information about 
the world's weather patterns/ conditions Reimbursable (NOAAITWSMCl 

Centaur T eel 

(AC-9) (S) 
1966 95A 

Atlas-Centaur Oct 26 
(AC-9) (S) 


DOWN NOV 6. 1966 

952.6 

Launch vehicle development flight; Surveyor model injected Into 
simulated lunar transfer orbit. Demonstrated two-bum parking orbit 
operational capabilitv. 

Intelsat II F-i (U) 
1966 96A 

Delta 42 (S) 

Oct 26 

717.7 

37229 3123 IBS 

87.1 

Comsat commercial communications satellite. Apogee monitor 
maffunctlon resulted in eMptical orbit. Reimbursable (Comsat). 

Lunar Orbrter 2 (S) 
1966 1 00A 

Allas -Agena D Nov 6 
5802 (S) 


DOWN OCT 11, 1967 “““ 

385.8 

Photographed lunar landing sites from lunar ort>4; provided now data 
on lunar gravitational field; photographed Ranger VIM landing point and 
surface debris tossed out at impact. 

Gemini XII (S) 
1966 104 A 
GATV(S) 
1966 103A 

Titan I1 12 (S) Nov 11 

Attas-AgenaD Nov 11 
5307 (S) 


LANDED NOV 15, 1966 
DOWN DEC 23. 1968 

3762.1 

Tenth and last manned Gemini flight with James A. Lovai, Jr. and 
Edwin E. Aktrin, Jr. Rendezvous and docking achieved. Two EVA's 
performed Mission duration 94 hours 34 minutes 31 seconds 

ATS 1 (S) 
1966 1 1DA 

Attsa-Agena 0 Dec 7 
5101 (S) 

1436.0 

36817 35750 14.3 

703.1 

Perform venous communication, meteorology, and control technology 
experiments and cany out sctentHc measurements of orbital 
environment. Experiments results outstanding. Spin-scan cloud camera 
photographed changing weather patterns; air-to-ground and air-to-air 

BtoeateHite 1 (U) 
1966 1 14A 

Delta 43 

(S) 

Dm 14 


DOWN FEB 15. 1967 

428.4 

Carried bio logical specimen* to del ermine the affects of the space 
environment on He processes. Reentry vehicle separated but rocket 
tailed, leaving the capsule in ortott. No useful scientific data obtained 
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NASA Major Launch Record 1967 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

Apogss (km) | Perigee (km) 1 Ind (deg) 

P‘9) 

(All LauncDm from ESMC, unloss otherwise noted) 

1967 







Intelsat 1 F-2 (S) 
1967 01A 

DeNa 44 

(St 

Jan 11 


CURRENT ELEMENTS NOT MAINTAINED 

87.1 

Comsat commercial communication saleMe. Reached Intended 

ESSA IV <S) 
1967 06A 

Delta 45 

(S) 

Jan 26 

113.4 

1437 1323 102.0 

1315 

Replaced ESSA II In TOS system Provided daily coverage of local 
weather systems to APT receivers. Shutter malfunction rendered one 
camera inoperative. Reimbursable (NOAA). (WSMC) 

Lunar Or brier 3 (S) 
1967 08A 

AMas-AgenaO Feb 5 
5803 (S) 


DOWN OCT 9, 1967 

385.6 

Photographed lunar tending sites from lunar orbit: also returned 
600,000 sq. ml. of front and 250,000 aq. mi. of back aide lunar 
photography; provided gravtationaJ field and lunar environment data. 

OSO III (S) 
1967 20A 

Delta 46 

(S) 

Mar 8 


DOWN APR 4, 1982 

284.4 

Canted 9 axpwlroento to study structure, dynamics and chemical 
composition of the outer solar atmosphere through X-ray, vtotee, and 
UV radiation measurements. 

Intelsat II F-3 (S) 
1967 26A 

Delta 47 

JS) 

Mar 22 


CURRENT ELEMENTS NOT MAINTAINED 

87.1 

Comsat commercial communication aatelie Completed Intelsat II 
system. Reimbursable (Comsat). 

ATS II (U) 
1967 31 A 

Atlas- Agena D Apr 6 
5102 (U) 


DOWN SEP 2, 1969 

3245 

Teat of the gravfty gradient control system; carried microwave 
communications, meteorological cameras, and eight scientific 
experiments. Second stage taitad to restart, reselling in an etepQcal 

Surveyor III (S) 
1967 35A 

Atlas-Centaur Apr 17 

(AC-12) (S) 


LANOED ON MOON APR 20. 1907 

1035.8 

Vernier engtoes fatted to cut off as planned: spacecraft bounced twice 
before tending. Surface sampler was used tor pressing, digging, 
trenching, scooping, and depoeltng surface material In view of the 
camera. Returned over 6,300 photographs, including pictures of the 
Earth during lunar edpee. 

ESSA V (S) 
1967 36A 

Date 48 

(S) 

Apr 20 

113.5 

1419 1352 102.0 

147.4 

Replaced ESSA III in TOS System. Furnished da*y global coverage of 
weather systems. Reimbursable (NOAA) (WSMC) 

San Marco 11 (S) 
1967 38A 

Scout 52 

(S> 

Apr 26 


DOWN OCT 14. 1967 

129.3 

First sateMe launch attempt from a mobile sea-based platform hi the 
Indian Ocean: launched conducted by Rattan crew. Provided continuous 
equatorial air density measurements. Cooperative w*h Rah- (SM) 

Lunar Obiter IV ($) 
1967 41 A 

Atlaa-Agena D May 4 

S*04fS) 


DOWN OCT 6. 1967 

385.8 

Lunar orbit achieved. Photographed 99% of the Moon's front side end 
additional back side areas. 

Ariel III (S) 
1967 42A 

Scout 53 
(SI 

May 5 


DOWN DEC 14. 1970 

102.5 

First UK-buflt eatette to extend atmospheric and ionospheric 
invasttoalkons. Cooperative w*h UK (WSMC) 

Explorer 34 (S) 
1967 51 A 

Delta 49 

(S) 

May 24 


DOWN MAY 3. 1969 

73.9 

Fifth In Interplanetary Monioring Platform series to study Sun-Earth 
relationships. EHptical orbit achieved. Useful data returned. (WSMC) 
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NASA Major Launch Record 1967 



LAUNCH 


PERIOD 

CURRENT ORBITAL PARAMETERS 

I'.'iJMSi 

REMARKS 


VEHICLE 


(Mins.) 

fJ'-T-T-TTilTmrA 1 V-f 


(All Launch** from ESMC, unless otherwise noted) 

ESRO ll-A (U) 

Scout 55 (U) 

May 29 


DID NOT ACHIEVE ORBIT 

89 1 

Carried 7 experiments to Rudy solar and cosmic radiation. Third stage 
vehicle failure Cooperative with ESRO fWSVC) 

Mariner V (S) 
1967 60A 

AUas-Agena D Jun 14 
5401 IS) 


HELIOCENTRIC ORBIT 

244.9 

Venus flyby. Returned data on planet's atmosphere, radiation, and 
magnetic held environment 

Surveyor IV (U) 
1967 68A 

Atlas-Centaur Jul 14 
(AC-11) (S) 


IMPACTED MOON ON JUL 17. 1967 

1037.4 

Lunar sort landing mission Ail systems were normal until 2 seconds 
before retro roc*et burnout (2-1/2 minutes before touchdown) when the 







signal was abruptly k*t 

Explorer 35 (S) 
1967 70A 

Delta SO 

(S) 

Jul 19 


SELENOCENTRIC ORBIT 

104.4 

Interplanetary Monitoring Platform to study solar wind and 
interplanetary fields at lunar distances. Lunar orbit achieved. Resulte 
indicated no shock front precedes the Moon, no magnetic field, no 
radiation belts or evidence of lunar ionosphere. 

OOO IV (S) 
1967 73A 

Thor-Agena D Jul 28 

<S) 


DOWN AUG 16. 1972 

551.6 

Study relationship between Sun and Earth's environment. Near-polar 
orbit achieved 3-axis stabilized. (WSMC) 

Lunar Otter V (S) 
1967 75A 

Ates-AgeneD Aug 1 
5805 (S) 


DOWN JAN31, 1968 

385.6 

Fifth and final mission to photograph potential landing sites from lunar 
orbit. Increased lunar photographic coverage to better than 99%. 

Bknatette II (S) 
1967 63A 

Delta 51 

(S) 

Sep 7 


DOWN SEP 9. 1967 

426.4 

Camed 13 experiments to conduct biological experiments in low Earth 
orbit. Reentry initiated 1 7 orbits early because of communications 
difficulties and storm in recovery area. Air recovery successful 

Surveyor V (S) 
1967 B4A 

Attaw-Centaur Sep 8 

(AC-13) (SJ 


LANDED ON MOON SEP 11.1967 

1006.1 

Lunar soft landing accomplished; returned TV photos of lunar surface 
and data on chemical characteristics of lunar soil. 

Intelsat II (S) 
1967 94A 

Della 52 
(S) 

Sep 26 


CURRENT ELEMENTS NOT MAINTAINED 

87.1 

Comsat commercial communications satellite to provide 24-hour 
transoceanic service Reimbursable (Comsat) . 

OSO-IV (S) 

1967 100 A 

Delta 53 
<$> 

Oct 18 


DOWN JAN 15. 1962 

276 7 

Continuation of OSO program to better understand the Sun's 
structure and determine the solar influence upon the Earth Obtained 
the first pictures made of the Sun in extreme ultraviolet. 

RAM 0-1 (S) 

Scout 57 (S) 

Oct 19 


SUBORBITAL FLIGHT 

116.6 

Reentry test to investigate communications problems experienced 
during reentry. fWFF) 

ATS III (S) 
1967 1 1 1 A 

Atoa-Agena D Nov 5 

5103 (S) 

1436.1 

35844 35730 14.2 

714.0 

Further development of experiments and concepts in useful 
applications of space technology to communications, meteorology. 

Surveyor VI (S) 
1967112A 

Attas-Centaur Nov 7 
(AC-14) (S) 


LANDED ON MOON NOV 10, 1967 

1008.3 

Lunar soft landing achieved, pictures and soli analysis data transmitted 
Vernier engines restarted, Ming spacecraft 1 0 feet from the surface and 
landing 8 feet from the original landing site, performing the first rocket- 
powered takeoff from the lunar surface 
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NASA Major Launch Record 


MISSION/ 
Inti Daakjn 


Apofc>4(S) 
1967 1 ' 


ESSA VI (S) 
1967 114A 


Pioneer VIU (S) 
1967 1 23A 
TETR-1 (S) 
1967 123B 




LAUNCH LAUNCH 
VEHICLE DATE 


Saturn V Nwfl 


CURRENT ORBITAL PARAMETERS 


E ' ' I 1 SSI E ST CT ZS1 ■ 5EI CT1 1 


DOWN NOV 9. 1967 


1482 1407 


HELIOCENTRIC ORBIT 
DOWN APR 26, 1968 


REMARKS 

(All Launch— from ESMC, unlass otherwise noted) 


46506.0 Launch vehlcWspacecraft development flight. Pint launch of 1h« 
Saturn V: carried unmanned A polio Comma 


1 29.7 Replaced ESSA II and ESSA IV in tha TOS system; used in central 
analysis of global weather Reimbursable (NO 


6Sl 8 Third In a series of interplanetary probes to provide data on the solar 

wind, magnetic fields, and cosmic rays. Carried TETR-1 , the first NASA 
20.0 piggyback payload 


Surveyor VII (S) 
1968 01A 


Atlas -Centaur Jen 7 
(AC-15) (S) 


ON MOON JAN 9. 1968 


DOWN JAN 24, 1968 




1040.1 Lunar soft landing achieved, provided pictures of kmar terrain, portions 
of spacecraft, experiment operations, stars, planets, crescent Earth as it 
and first observation of artificial light from the Earth. 


21 2.3 GEOS spacecraft to provide precise information about the size and 

shape of the Earth and strength of an variations in its gravitational field: 
rt of the National Geodetic P 


42606.0 First fight teat of the Lunar Module; verified the ascent and descent 


OGOV(S) 

196814A 

Atlas- Agena D 
5602A (Si 

Mar 4 

CURRENT ELEMENTS NOT MAINTAINED 

811.0 

Provided measurements of energy characteristics in the Earth's 
radiation belts: first evidence of electric fields in the bow shock. 

Explorer 37 (S) 
1968 17A 

Scout 60 
(S) 

Mar 5 


DOWN NOV 16, 1990 


89.8 

Solar Explore r to provided data on selected solar X-ray and ultraviolet 
emissions. Cooperative with NRL (WFF) 

Apoio 6 (U) 
1968 25A 

Saturn V 
AS-502 (U) 

Apr 4 


DOWN APR 4, 1968 


42856.0 

Launch vehicle and spacecraft development flight. Launch vehicle 
enginee malfunctioned; spacecraft systems performed normally 

Reentry VI (S) 

SotjTsi (S) 

Apr 27 


SUBORBrTAL FLIGHT 


272.0 

Turbulent healing experiment to obtain heat transfer measurements at 
20,000 fpe. (WFF) 

ESRO MB <S> 

Scout 62 (S) 

May 17 


DOWN MAY 8, 1971 


89.1 

Carried seven experiments to study soter and cosmic radiation in the 

1968 41 A 







lower Van Aflen bet Cooperative with ESRO. (WSMQ 

Nimbus B (U) 
Seoor 10 (U) 

Thor-Agena D May 18 

<U) 


0*0 NOT ACHIEVE ORBIT 

20.4 

571 .6 

Experimental meteorological satellite; also carried Secor 1 0 (DOD) as a 
secondary payload. Booster mafunctioned; deetruct signal sent by 
Range Safety Officer. (WSMQ 

Explorer 38 (S) 
1968 56A 

Defla 57 (S) 

Jul4 

224 2 

5869 6825 

120.8 

275.4 

Radio Astronomy Explorer to monk or low-frequency radio signals 
originating in our own solar system and the Earth's magnetosphere and 
radiation bate 
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Explorer 39 (S> 
1968 66A 
Explorer 40 (S) 
1968 666 


ATS IV (U) 


ESSA VII (S) 
1968 69A 


LAUNCH LAUNCH 
VEHICLE DATE 


Scout 63 (S) Aug 8 


Aikas-Centaur Aog 10 
(AC-17) (U) 


Della 58 (S) Aug 16 


PERIOD | CURRENT ORBITAL PARAMETERS 
(Mins.) 


DOWN JUN 22.1961 


lEZHu 


DOWN OCT 17, 1968 




:]irj Hal elia 


ESRO 1A (S) 

1968 84A 


Pioneer DC (S) 
1968 100A 
TETR 2 (S) 
1968 1 00 B 


HEOS A (S) 
1968 109A 


OAO il (S) 
1968 110A 


ESSA VIII (S) 
1968 114A 


Intelsat III F-2 (S) 
1968 116A 


Apollo 8 (S) 
1968 118A 


Della 59 (U) Sep 18 


Scout 65 (S) Oct 3 


Atlas -Centaur Dec 7 
[AC-1 


Delta 62 Dec 15 


DID NOT ACHIEVE ORBIT 


DOWN JUN 26, 1970 


LANDED OCT 22. 1968 


HELIOCENTRIC ORBIT 
DOWN SEP 19. 1979 


DOWN OCT 28, 197S 


CURRENT ELEMENTS NOT MAINTAINED 


LANDED DEC 27. 1968 


REMARKS 

(All Launch** from ESMC, unless otherwise noted) 


93 Dual payload (Air Densfy/lnjun Explorers) to conbnue 16a detailed 
scientific study of the density and radiation characteristics of the 
69 4 Earth's upper atmosphere (WSMQ 


390.1 Evaluate gravity-grad rent stabilization, simultaneous transmission of 

voice. TV, telegraph, and digital data. Centaur failed lo reignite for 
second bum: spacecraft remained in partonq wM attached to Centaur. 


1 47.4 Replaced ESSA V as the primary stored data satellite in the T OS 
tern. Reimbursable 


WMV.iK* 


286 7 Comsat commercial communications sateite. Vehicle faiure. 
Reimbursable (Comsat). 


85.8 Carried eight experiments to measure energies and pitch angles of 

particles impinging on the polar ionosphere during magnetic storms and 
quiet periods. Cooperative with ESRO i 


51,655.0 First manned fight of the Apoio spacecraft wih Walter M. Schina, Jr.. 
Dorm F. Ejsele, and Walter Cunningham. Performed Earth orbit 


operwom Mission uuraaon irw noura 9 mnutes 3 seconds. 

66.7 Deep space probe to coMect scientffc data on the electromagnetic and 
plasma properties of Interplanetary space. Carried TETR 2 as a 
secondary payload. 


1 08.8 Study Interplanetary magnetic fields and solar cosmic ray particles 
Raimbursabie (ESA 1. 


201 6.7 Perform astronomy i nves ti gat ions at c e l est i a l objects In the ultraviolet 
of the electr 


136.1 Meteorological sateNte for ESSA Reimbursable (NOAA). (WFF) 


286.7 tome! increment of first global commercial commurseatlooe sa lste 
Reimbursable 


51666.0 FirM married Sahsn V flight with Frank Borman, James A, Lovel, Jf ., 
and WMam A. Anders. First manned lunar orbit m is sion', provided a 
doae-14) took at the Moon during 10 lunar orbits. Mission Duration 1 47 
hours 0 m rales 42 seconds 
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LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 


REMARKS 

rxrmrwm 

VEHICLE 

DATE 

EOT 


mm 

(All Launch •• from ESMC, unless otherwise noted) 

KmrsHHiHH 







0S0 V (S) 
1969 06A 

Delta 64 

IS) 

Jan 22 


DOWN APR 2. 1964 

288.5 

Continuation of OSO program to study Son's X-rays, gamma rays, and 

ISIS-A (S) 

Delta 65 

(SI 

Jan 30 

127.7 

3471 574 88.4 

235.9 

Satellite built by Canada: carried 10 experiments to study the 

Intelsat III F-3 (S) 
196911A 

DeMa 66 (S) 

Feb 5 


CURRENT ELEMENTS NOT MAINTAINED 

286.7 

Second Increment ot Comsat's operational commercial communication 

Mariner Vt (S) 

Atlas-Centaur Feb 25 


HELIOCENTRIC ORBIT 

411.8 

Mara flyby; provided high resolution photographs ot the Martian 

essa ix {S) 

1969 16A 

Defta 67 

IS) 

Feb 26 

115 2 

1503 1422 101.4 

157.4 

Ninth and last ki the TOS series of meteorologjcaJ satellites. 
Retnbursabie (NOAA). 

Apollo 9 (S) 
1969 10A 

Saturn V 
SA-504 (S) 

Mar 3 


LANDED MAR 13. 1969 

51655.0 

Earth orbital flight with James A. McDMtt, David R. Scott and Russel 
Schwekkart. First flight of the lunar module. Performed rendezvous, 

Mariner VII (S) 
1969 30A 

Atlas -Cents u 

(AC-19HS) 

Mar 27 


HELIOCENTRIC ORBIT 

411.8 

Mara flyby; provided high reeoMJon photographs of the Marten 
surface, Ctoeeet approach WM2J»_mies on Auoust 5. 1969. 

Nimbus III (S) 
1969 37A 
Secor 13 (S) 
1969 370 

Tbor-Ag ena 
(S) 

Apr 14 

1075 

1075 

1128 1069 100.0 

1127 1087 100.0 

575.6 

20.4 

Provided night and day global meteorological measurements from 
space. Secor (DOO) provided geodetic poelUon determination 
measurements. (W$MC) 

ApoHo 10 (S) 
1969 43A 

Saturn V 
SA-505 (S) 

May 16 


LANDED MAY 26. I960 

51655.0 

Manned lunar orbital flight with Thomas P. Stafford, John W. Young, 
and Eugene A. Ceman to test aJ aspects of an actual manned lunar 

Intelsat III F-4 (S) 

Delta 68 

(SI 

May 21 


CURRENT ELEMENTS NOT MAINTAINED 

143.8 

Third Increment of Comsat's operational commercial communication 

OGO VI <S> 
1969 51 A 

Thor-Agena 

(S) 

Jun 5 


DOWN OCT 12, 1979 

631.8 

Last In the OGO series to provide measurements of the energy 
characteristic* in the Earth's radiation belts; provided the first evidence 
of electric fietds in the bow shock. AVSMQ 

Explorer 41 (S) 
1969 53A 

Delta 69 

(SI 

Jun 21 


DOWN DEC 23, 1972 

78.7 

Seventh Interplanetary Monkomg Platform to continue study of 

the environment within and bevond Earth's meanetosphers (WSMO 

BoutieMe III (U) 
1969 56A 

Delta 70 

<S) 

Jun 28 


DOWN JUL 7, 

696.3 

Conduct intensive experiments to evaluate effects of weightlessness 
with a pigtail monkey onboard. Spacecraft deorbted after 9 days 
because the monkey's metabolic condition was deteriorating rapidly 
Monkey expired 8 hours after recovery, presumably from a masoive 
heart attack brought on by dehydration. 
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NASA Major Launch Record 1969 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

ApogtM (km) j PtrigM (km) I Ind (d#g) 

0's) 

(All Launch os from ESMC, unlasa otherwise noted) 

Apoio 11 (S) 
1969S9A 

Saturn V 
SA 506 (S) 

Julie 


LANDED JUL 24. 1868 


51665.0 

FW manood lunar landing and return to Earth with Nall A Armstrong, 
Michael Coffins, and Edwin A Aldrin Landed In the Sea of Tranquiffity 
on «Xily 20. 1968; deployed TV camera and EASEP experiments, 
performed lunar surface EVA. returned lunar toi samples Mission 
Duration 195 hours 10 minutes 35 seconds 

Intelsat III F-5 (U) 

Data 71 

Jul28 


DOWN OCT 14. 1968 


146.1 

Fourth mere merit of Comsat's operational commerced communication 

196964A 

(S) 






aatoOite system Third -stage malfunctioned, satettle did not achieve 
desired orbit. Reimbursable (Comsat) 

080 VI ($) 
teeasaA 
PAG (S) 
1968 666 

Data 72 

(8) 

Aug 9 


DOWN MAP 7. 1961 
DOWN APR 26, 1977 


173.7 

1173 

Continuing study of Sun’s X-rays, gamma rays, and radio amissions. 
Carried PAC experiment to stabilize spent Data stage. 

ATSV(U) 

1968 68A 

Atlas-Canteu 

(AC-lfl) (S) 

Aug 12 

14473 

36031 36006 

133 

432 7 

Evaluate gravity-gradient stabilization for geosynchronous satellites. 
Anomaly after apogee motor firing resulted in counterclockwise spin; 
gravity-gradient booms ooutd not be deployed. Nine of 13 experiments 
relumed useful data 

Ptawf E (U) 
(TETR C) (U) 

Data 73 

(U) 

Aug 27 


DID NOT ACHEVE OR8(T 

16.1 

67.1 

Deep space probe to study magnetic disturbance* in interplanetary 
■pace Vahids malfunctioned; destroyed 8 minutee 3 seconds into 
powered ftiqN by Range Safety Officer 

ESRO 18 (S) 
1969K3A 

Seoul 66 

(3) 

Od 1 


DOWN NOV 23. 1969 


86.0 

Fourth European-designed and burt aateffile to study ionospheric and 
auroral phenomena over the northern polar regions. Reimbursable 

(ESA). (WSMCl 

GRS-A (S) 

Soout 67 

Nov 7 

110.6 

2155 371 

102.8 

72.1 

Study the inner Von AAen bet and auroral zones of the Northern 

1969 97A 

(91 







Apc6o12{8) 
1969 99A 

Solum V 
SA-507 (S) 

Nov 14 


LANDED NOV 24. 1909 


51655.0 

Second Manned lunar landing and return with Charles Conrad, Jr, 
Richard F. Gordon, and Alan F Been Landed In the Ocean of Storms 
on November 19. 1988; deployed TV camera and ALSEP experiments; 
two EVA's performed: coiected core sample and lunar materials: 
photographed and retrieved parts from Surveyor Ml spacecraft. Mission 
duration 244 hours 36 minutes 24 seconds 

Skyrtet A (8) 
1888 101 A 

Data 74 

(8) 

Nov 21 


ELEMENTS NOT AVAILABLE 


242.7 

Communication seteffilo for the United Kingdom. Reimbursable (UK) 
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NASA Major Launch Record 


LAUNCH 

VEHICLE 

LAUNCH 

DATE 




CURRENT ORBITAL PARAMETERS 




REMARKS 

(All Launches from ESMC, unless otherwise noted) 


Intelsat III F-6 (S) 
1970 03A 

Data 75 

(Si 

Jan 14 


CURRENT ELEMENTS NOT MAINTAINED 

155.1 

Part of Comsat's operational commercial ccmmunicalion sateWe 
svMem. Reimbursable (Comsat) 

nros i (S) 

Defta 78 

Jan 23 

115.0 

1477 

1431 

101.3 

3062 

Second generation meteorological sateiHte to provide daytime and 

1970 08A 

($) 







nighttime cloud cover observations In both direct and stored modes. 

Oscars (S) 



11S^> 

1475 

1431 

101.3 

9.1 

Oscar (Australia), carried as a piggyback, was used by radio amateurs 

1970 068 








throuahoot the world. (WSMCi 

SEHT 11 (U) 



Thor-Agena 

(Si 

Fab 3 

106.0 

1044 

1038 

902 

503.5 

Ion engine feet. Ftl Short of mission duration objective by less than 
1 month. (WSMCi 

NATOSAT 1 (S) 
1970 21A 

Data 77 

(Si 

Mar 20 

14382 

35796 

36779 

122 

242.7 

Communications saMHts for NATO. Reimbursable (NATO) . 

Nimbus D (S) 

Thor-Agena 

Apr8 

107.1 

1006 

1066 

992 

6192 

Stabttzed. Earth-oriented platform to teat advanced systems for 

1970 25A 

(S) 







cotocting meteorological and geological data. TOPO. carried as a 

TOPOl (S) 
1970 258 



106.9 

1064 

1062 

992 

21.8 

piggyback, performed trlanguiation exercises. (WSMC) 

Apoio13(U) 

Saturn V 

Apr 11 



IANOED APR 17.1970 


51655.0 

Third manned lunar landing attempt with James A. Level, Jr , John L. 

1970 2SA 

SA-508 (S) 







Bwigsrt. Jr., and Fred W. Raise, Jr. Pressure lost in SM oxygen system; 
mission aborted: LM used for Me support. Mission Duration 142 hours 
54 minutss 41 seconds. 

Intelsat III F-7 (S) 

Delia 70 

Apr 22 


CURRENT ELEMENTS NOT MAINTAINED 

2902 

Part of Comsat's operational commercial communication aatettte 

1970 32A 

g) -- 







svstsm. Reimbursable (Comsat). 

Intelsat III F-6 (U) 

Data 79 

Jui 23 

14082 

38634 

33642 

132 

2903 

Part of Comsat's operational commercial communication aatsMe 


(S) 







system. Ma function during apogee motor firing; failed to achieve 
desired orbi. Reimbursable (Comsat). 


motor failure. Reimbursable 


DOWN MAY 6. 1971 
DOWN FEB 7. 1971 


DID NOT ACHEvE ORBIT 


Ortstbog Frog DtoMh (OFO) in which frogs were used to study the 
•fleets of weigMeeanett on the Inner ear. which controls balance, 
Radiation Meteoroid Spacecraft (RMS) provided dots on radiation 


Perform SteAar observations in the UV region. Centaur noee fairing 
0 <M not achieved. 
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NASA Major Launch Record 


MISSION/ 
Inti D*®lgn 


ITOSA(S) 
1970 106A 


Explorer 42 (S) 
1970 107A 


li>iM 


LAUNCH 

VEHICLE 


□•Ha 81 Dec 11 


PERIOD | CURRENT ORBITAL PARAMETERS 
(Mins.) 


114.8 1471 1421 101.5 


TOMSJ 

:K?Hb 


DOWN APR S. 1979 


REMARKS 

(All Launch •» from ESMC, unless otherwise noted) 


306.2 T o augment NOAA's sale We world- wide weather observation 
. Relm 


142.0 Small Astronomy SateJBte to cataJog oeleetial X-ray sources within and 
outage the Mlky Way. Feat X-ray satettte (San Ma 


imi 


ApoSo 14 (S) 
1971 08A 


NATOSAT 2 (S) 
1971 09A 


Explorer 43 (S) 
1971 19A 


ISIS 0 (S) 
1971 24A 


Sen Marco C (S) 
1971 36A 


Mariner H (U) 


Mariner I (S) 
1971 051 A 


Explorer 44 (S) 
1971 S8A 


ApoSo 15 ($) 
1971 63A 
P4F Subsat (S) 
1971 630 


AOas-Centaur Jan 25 


Scout 72 Apr 24 


Adas -Centaur May 8 

(AC- 24’ 


Altaa-Centaur May 30 
(AC-23) (U) 


Saturn V Jut 26 

SA-510 (S) 

SM Aug 4 


ELEMENTS NOT AVALABLE 


LANDED FEB 9. 1971 


DOWN OCT 2, 1974 


DOWN NOV 29. 1971 


DID NOT ACHIEVE ORBIT 


AEROCENTRIC ORBIT 


SUBOflBITAL FLIGHT 


DOWN DEC 15. 1979 


LANDED AUG 7, 1971 


S4PACTED MOON JUL 30, 1971 


1367.1 Fourth gener a tion aatatHle to provide increased capacity for Comsat’s 
commercial communications network. Reimbursable 


51665.0 Third Manned lunar lending wih Alan B. Shepard, Jr., Stuart A. Rooaa, 
and Edgar D. Michel Landed in the Fra Mauro area on February 5, 

1971 ; performed EVA, deployed lunar experiment*, returned tuner 

Mission duration 216 hours 1 minute 58 seconds. ______ 


242.7 Second communications sataHMs for NATO. Reimbursable (NATO) 


288.0 Second gener a tion Interplanetary Monitoring Platform to extend man's 
of eotaHunar retatwnshi 


264.0 Study electron production and loss, and large scale transport of 
rontzation in the ionosphere Cooperative with Canada. f 


163.3 Study atmosphere drag, density, neutral composition, and 
Cooperative with Italy. 


997.8 Mariner Mar* 71 Obiter mission to map the Martian surface. Centaur 
stage malfunctioned shortly after launch. 


997.9 Second Mariner Mare 71 Orbier mission to map the Martian surface. 

Achieved orb* around Mara on November 13. 1971. Transmitted 6,876 


62.1 Test to determine the structure and compoatton of an atmosphere from 
a probe entering at h 


115 0 Solar radiation spacecraft to monior the Sun’s X-ray and uttraviotet 
with NRL 


51665.0 Fourth manned lunar landing with David R. Scott, Aired M. Worden, 
and Jamas B. Irwin. Landed at Hadley R*e on July 30, 1971 : 

36 J performed EVA with Lunar Roving Vehicle; deployed experiments. 
P&F Subset eMte spring-launched from SM in Linar orbit. Mission 
Duration 295 hour* 1 1 minutes 53 seconds. 










NASA Major Launch Record 1971 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBTTAL PARAMETERS 

WEIGHT 

REMARKS 


VEHICLE 

DATE 

(Mins.) 

7T-??TT1i'7!7H fiTTTTTTi ICTI l"ite ip 

El 

(AH Launch as from ESMC, unlsss otherwise noted) 

CAS/EOLE (S) 
1971 71 A 

Seoul 75 

<S) 

Aojg 16 

98.7 

837 652 

50.2 

85.0 

Obtain data on winds, temperatures, and pressures using 
instrumented balloons Munched from Argentina and a sateMe. 
Cooperative with France, (WFR 

BIC (S) 

Scout 76 (S) 

Sep 20 


SUBORBITAL FUQHT 


31.7 

Barkan Ion Cloud Project to study the Earth's magnetic field. 
Cooperative with Germany. (WFR 

OSOH (S) 
1971 83A 
TETR4 (S) 
1971 836 

Delta 65 

<S) 

Sep 29 


DOWN JUL 9. 1974 
DOWN SEP 21 ,1978 


835.0 

20.4 

Observe active physical processes on the Sun and how It Influences 
the Earth and Ms apace anvfconmant. 

ITOS B (U) 
1971 91A 

De«a86 

M 

Oct 21 


DOWN JUL 21. 1972 


31.7 

To augment NCAA's sateMe world- wide weather obeervation 
capsWWes. Second stage faitod. Reimbursable (NOAA). (WSMQ 

Explorer 45 (S) 
1971 96A 

Scout 77 
(SI 

Nov 15 


DOWN JAN 10. 1992 


50.0 

Small SdentVk; SateMe to study magnetic storms and acceleration of 

UK-4 (S) 
1971 109A 

Scout 78 
JS) . _ 

Dec 11 


DOWN DEC 12, 1978 


102.4 

Study the interactuna between pin sms and charged particle streams in 
the atmosphere. Cooperative with UK. (WSMC) 

Intelsat (V F-3 (S) 
1971 116A 

Abas -Centaur Dec 20 

(AC-26) (S) 

1445.5 

36013 36928 

10.3 

1387.1 

Fourth generation sateMe to provide increased capacity for Comsat's 
global commercial communications network. Reimbursable (Comsat). 

I EnSHMMNi 

m ■■ 

■■■■ 

■■■■ 



■■■■ 


Intelsat IV F-t (S) 

Attas-Centau 

Jan 22 

1442.4 

35921 35886 

9.7 

1387.1 


HEOS A-2 <S) 
1972 05A 

Data 87 

<s> 

Jan 31 


DOWN AUG 2. 1974 


117.0 

Carried seven experiments provided by various European 
organizations to investigate partktas and micrameteorfeas in space. 
Reimbursable (ESA). (WSMQ 

Fhoneer 10 (8) 
1972 12A 

Abas -Centaur Mar 2 

(AC-27) (S) 


SOLAR SYSTEM ESCAPE TRAJECTORY 

258.0 

Jupiter Flyby. First spacecraft to flyby JupMer and return scientific data. 

TD-1 (S> 
1972 14A 

Delta 86 

(S) 

Mar 11 


DOWN JAN 9. 1980 


470.8 

Western European sateMe to obtain data on high-energy emissions 
from steflsr and galactic sources Reimbursable (ESA ) . (WSMQ 

Apolto 16 (S) 
1972 31A 
P4F Subsat (S) 
1972 310 

Saturn V 
SA-511 (S) 

SM 

Apr 16 
Apr 16 


LANDEO APR Z7, 1972 
MP ACTED MOON MAY 29, 1972 


5665.0 

38.3 

Fifth manned lunar landing miesion with John W. Young. Ken Mattingly, 
and Charles M. Duke. Landed at Descartes on Apr 20, 1972 Deployed 
camera and experiments; performed EVA with lunar roving vehtde. 
Deployed P&F Sub sets Ms in lunar orbit. Mission Duration 265 hours 51 
mintaea 5 aeconda. 

Intelsat IV F-5 (S) 
1972 41 A 

Abas -Centaur Jun 13 
(AC-29) (S) 

1436.6 

35858 36811 

10.7 

1387.1 

Fourth generation sateMe to provide increased capacity for Comsat's 
global commercial communications network. Reimbursable (Comsat) 
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NASA Major Launch Record 1972 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

£2222 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

Bir.'ffTrirpilgTm ? liNnJiTnfprr^M 


(All Launches from ESMC, unless otherwise noted) 

ERTS-A (S) 
1972 58A 

Defta 89 

(S) 

Ju»23 

103.0 

908 896 

993 

941.0 

Demonstrate remote sensing technology o* the Earth's surface on a 
qk>bal scale and on a repetitive basis (WSMQ 

Explorer 46 (S) 
1972 61A 

Seoul 79 
JS1 

Aug 13 


DOWN NOV 2, 1979 


206.4 

Meteoroid Technology Satellite to measure meteoroid penetration 
rates and velocity (WFF) 

DAG 3 (S) 

AUaa-Centaur Aug 21 

96 2 

725 713 

350 

2200 0 

Study rrtersteilar absorption ot common elements In the interstellar 

1972 65A 

KMSallgl 






gas, and investigate ultraviolet radiation emitted from younq hot stars 

Transit (S) 
1972 S9A 

Seoul 80 
(S) . 

Sep 2 

96.9 

796 707 

90.0 

94.0 

Navigation SoteWe for the U.S. Navy. Reimbursable (DOO). (WSMQ 

Explorer 47 (S) 
1972 73A 

Orta 90 

(SI 

Sep 22 


CURRENT ELEMENTS NOT MAINTAINED 

375.9 

Interplanetary Monitoring Platform; an automated space physics lab to 
Study interplanetary radiation, solar wind, and energetic particles 

ITOS D (S) 

Delia 91 

Oct 15 

114.9 

1453 1446 

102.0 

34.5 

To augment NOAA's satellite world wide weather observation 

1972 82A 
Oecar (S) 
1972 020 

(S) 

Oct 15 

114.9 

1452 1446 

102.0 

15.9 

capabilities Oscar, an amateur radio sateUe. was carried as a 
piggyback. Reimbursable (ITOS/NOAA; Oscar/AMSAT). (WSMQ 


Data 92 

(SI 

Now 9 

1457.1 

36258 36136 

10.8 

544.3 

Firs! at a series ot domestic communications satelMas for Canada 
Reimbursable (Canada). (WSMQ 

Explorer 48 (S) 
1972 91 A 

Seoul 81 
(S) 

Now 15 


DOWN AUG 20. I960 


186 0 

Small Astronomy Sale Wo; earned a gamma ray telescope in a bulbous 
dome to study gamma rays. Launched by an Italian crew from San 
Marco. (SM) 

ESRO rv (S) 
1972 92A 

Seoul 82 
(S) 

Now 21 


DOWN APR 15, 1974 


114.0 

Carried Awe experiments to investigate the ionosphere, the near 
magnetosphere, auroral, and solar pedicles Reimbursable (ESA). 

(WSMQ 

Apoio 17 (S) 

Saturn V 

Dec 7 


LANOED DEC 19, 1972 


51655.0 

Sixth and last manned lunar landing mission in the Apoio series with 

(AS-512ADSW- 
1 14/LM-12) 
1972 96A 

SA-512 (S) 






Eugene A. Ceman, Ronald E. Event, and Ramson H (Jack) Schmitt. 
Landed at Taurua-Littrow on Dec 11., 1972 Deployed camera and 
experiments; performed EVA with lunar roving vehicle Returned lunar 
samples Mission duration 301 hours 51 minutes 59 seconds 

Nimbus E <S> 

Orta 93 

Dec 11 

107.1 

1099 1066 

99.8 

716.8 

Stabilized, Earth-oriented platform to test advanced systems for 

1972 97A 

® 






coHectinq meteoroioqical and geological data. (WSMQ 

aer66(S) 

1972 1 0OA 

Scout 83 



Dec 16 


DOWN AUG 22. 1973 


125.7 


||| j|i 






gs^^BB 


Pioneer G (S) 
1973 19A 

AUaa-Centaur Apr 5 

(AC-30) (S) 


SOLAR SYSTEM ESCAPE TRAJECTORY 

269.0 

Investigate the interplanetary medium beyond the orbit of Mars, the 
Asteroid Baft, and the nearOupHet environment 
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NASA Major Launch Record 1973 


r’TTT^BB 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

msiill 

REMARKS 

b:.,j (uBBl 

VEHICLE 

DATE 

(Mint.) 


■39 

(All Launches from ESMC, unless otherwise noted) 


Delta 94 

($) 

Apr 2D 

1443.0 

35970 35873 

9.4 

544.3 

Second domestic communications satellite lor Canada. 
Reimbursable (Canada). 

Skyiab Workshop (S) 
1973 27A 

Saturn V 
SA-513 (SL 

May 14 


DOWN JUL 11, 1979 


71500.0 

Unmanned launch of tha first U S. Space Station. Workshop incurred 
damaoe durina launch. Repaired durino follow on manned missions 

Sky lab 2 

206/CSM-118 (S) 
1973 32A 

Saturn IB 
SA-206 (S) 

May 25 


LANDED JUN 22, 1973 


29750.0 

First manned visit to Skyiab workshop with Charles (Pete) Conrad, Jr.. 
Joseph P. Kerwin, and Paul J. Wertz. Deployed parasol-like thermal 
blanket to protect the hul and reduce temperatures within the workshop, 
freed solar wing that was jammed with debris Mission duration 672 

Explorer 40 (S) 
1973 39A 

Delta 95 

(S) 

Jun 10 


SELENOCENTRIC ORBIT 


3280 

Radio Astronomy Explorer to measure low frequency radio noise from 

ITOSEflJ) 

Defta 96 

(U) 

Jit 16 


DID NOT ACHIEVE ORBIT 


333 8 

Augment NOAA's satellite world wide weather observation capabilities 
Vehicle second staqe malfunctioned Reimbursable (NOAA) (WSMC) 

■55ySb3 

207/CSM-1 17 (S) 

1973 50A 

Saturn i6 
SA-207 (S) 

Jit 28 


LANOED SEP 25. 1973 


29750 0 

Second manned visit to Skyiab Workshop with Alan L Bean. Owen K. 
Gamed, and Jack R. Lousma Performed systems and operational 
tests, oonducted experiments, deployed thermal shield. Mission 

1 metes! IV F-7 (S) 
1973 58A 

Attas-Contau 

(AC-31) (S) 

Aug 23 

1452.4 

36138 36072 

9.7 

1387.1 

Fourth generation sat elite to provide increased capacity for Comsat's 

Explorer 50 (S) 

Delta 97 

Oct 25 


ELEMENTS NOT AVAILABLE 


397.2 

Last Interplanetary Monitoring Platform to investigate the Earth's 

Trans* (S) 
1973 01A 

Scout 84 
(SI 

Oct 30 

106.2 

1123 885 

89.9 

95.0 

Navigation satetWe for the U.S. Navy Reimbursable (DOD). (WSMC) 

Mahnsf 10 
(Martnsr/Venus/ 
Marcury) (S) 
1973 aSA 

Arise CarSau 

(AC-34) (S) 

Now3 


HELIOCENTRIC ORBIT 


504.0 

Venus and Mercury flyby mission; first dual-planet mission. 
Photographed the Earth and the Moon on its flight to Venus; Venus 
encounter (at 5.800 ton) on February 5, 1973; Mercury encounter (at 
704 ton) on March 29, 1974, second Mercury encountor (at 48,069 km) 
on September 21 , 1 974; third Mercury encounter (at 327 km) on 
March 16, 1975. Engineering tests conducted before attitude control 
oas was depleted and transmitter commanded off on March 24. 1975. 

rrosF{S) 

1973 96A 

Delta 96 

(S) 

Nov 6 

116.1 

1508 1499 

116.1 

345.0 

To augment NOAA's satellite world-wide weather observation 
capabiBtiea. Reimbursable (NOAA) (WSMC) 

Skyteb 4 (S) 
1973 90A 

Saturn 16 
SA-208 (S) 

Nov 16 


LANOED FEB 8, 1974 


29,750.0 

Third manned visit to Skyiab Workshop with Gerald P. Carr, Edward G 
Gibson, and WMtem R. Pogue Performed inflight experiments; obtained 
medical data on crew; performed four EVA's. Mission duration; 2016 
hours 1 minute 16 seconds. 
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NASA Major Launch Record 


Explorer 51 (S) 
1973 101A 




LAUNCH LAUNCH PERIOD I CURRENT ORBITAL PARAMETERS 
VEHICLE DATE (Min*.) 


Detla99 Dec 16 DOWN DEC 12. 1978 


REMARKS 

(Alt Launch®* from ESMC, uni— othfwt— nofd) 


663.0 Atmosphere Explorer, carried 14 instruments to study energy txanafer, 
atomic and molecular processes, and chemical reactions in the 


ST7Z1 


Sky net II -A (U) 
1974 02A 

Deta 100 

_jyi 

Jan 18 


DOWN JAN 25. 1974 


435.5 

Communication satette tor the United Kingdom. Short drcui in 
electronics package caused vehicle (alum. Reimbursable (UK) 

Centaur Proof 
Flight (U> 

Titan IIIE Feb 11 

Centaur (76) (U) 


DID NOT ACHIEVE ORBIT 



Launch vehicle development test of the Titan IIIE/Cenlaur (TC-1); 
earned simulated Voting spacecraft and Sphinx. Liquid oxygen boost 
pump tiled to operate during Centaur starts. Destruct command sent 

San Marco C 2 (S) 
1974 09A 

Scout 85 
IS) 

Feb 18 


DOWN MAY 4. 1976 


170.0 

Measure variations of equatorial neutral atmosphere danefty. 
composition, and temperature Cooperative wth Italy (San Marco) 

UK-X4 (S) 
1974 13A 

Scout 86 
<S) 

Mar8 

100.3 

867 677 

97.9 

91 6 

Three-axis stabilized spacecraft to demonatrate the technology 
involved in the design and manufacture of this type platform tor use on 
sms! spacecraft Reimbursable (UK). (WSMQ 

Westar A (S) 
1974 13A 

Dana 101 
(SI 

Apr 13 

1441.6 

35907 35907 

9.1 

571.5 

Domestic communications sateMs tor Western Union. 
Reimbursable (WU) 

SMS A (S) 
1974 33A 

Delta 102 

(S) 

May 17 


ELEMENTS NOT AVAILABLE 


628.0 

Geostationary environmental aateMe to provide Earth imaging n 
visible and IR spectnan. First weather observer to operate in a ftxed 
geosynchronous orM about the Equator. Cooperative with NOAA. 

AT§ F (S) “ 

1974 39A 

Titan III C 
Centaur 7 

May 30 

9(S) 

1412.1 

35440 35190 

1Z5 

1403.0 

Applications Technology 
signals to srnal. inexpet 
technology and science 

i $ate*« capable of providing good quality TV 
naive ground receivers. Carried over 20 
experiments. 

Explorer 52 (S) 
1974 40A 

Scout 87 
(S) 

Jun 3 


DOWN APR 28. 1978 


26.6 

•Hawfcaye" spacecraft to investigate the Interaction of the sotar wind 
wttti the Earth's magnetic field (WSMQ 

AEROS B (S) 
1 974 55A 

Scout 88 

(S) 

Jut 16 


DOWN SEP 25. 1975 


125.7 

German-bu* sateMe to study the stale and behavior of the upper 
atmosphere and ionosphere. Reimbursable (Germany). (WSMQ 

ANS A (S) 
1974 70A 

Scout 89 

(S) 

Aug 30 


DOWN JUN 14, 1977 


129.0 

Study the sky in uftravtoiet and X-ray from above the stmoephere. 
Cooperative a4th the Netherlands (WSMQ 

\ Westar B (S) 
! 1974 75A 

Delta 103 

(S) 

Oct 10 

1442.2 

35928 35883 

89 

571.5 

Reimburaeble (WUV 


B-106 








NASA Major Launch Record 1974 


MISSION/ 

LAUNCH 


PERIOD 

■Jh'.y.t.'.u.tiuu'' . 11 .:.' ■ 


REMARKS 

Inti Design 

VEHICLE 


(Mins.) 



(AD Launches from ESMC, unless otherwise noted) 

ITOS-G (S) 
1974 B9A 
Intasal (S) 
1974 896 
Oscar (S) 
1974 89C 

Delta 104 

(S) 

Nov 15 

114.9 

114.8 

114.8 

1457 

1457 

1457 

1442 

1438 

1437 

101.9 

101.9 

101.9 

345.0 

20.4 

2816 

ITOS-G - To augment NOAA's uttttte world-wide weather observation 
capabilities. Reimbursable (NOAA). 

Intasat - Conduct worldwide obeervattons of ionospheric total electron 
counts. Cooperative with Spain. 

Oscar - provide communications capabttty for amateur ratio 
enthuatastsaroundtheworid. Reimbursable (AMSAT) (WSMQ 

Intelsat IV F-8 (S) 
1974 93A 

Atlas-Centaur Nov 21 

(AC-321 (5) 

1443.0 

35949 

35894 

8.1 

1387.1 

Fourth generation satettte to provide increased capacity tor Comsat's 
oiobel commercial communrcattons network. Reimbursable (Comsan. 

Sky net ll-B (S) 
1974 94A 

Delta 105 

J§1 

Nov 22 

1436.9 

35828 

35775 

11.6 

435.0 

Communication satettte for the United Kingdom. Reimbursable (UK). 

He So* A (S) 
1974 97A 

Titan HIE Dec 10 

Centaur 83 (S) 



HELIOCENTRIC ORBIT 


370.0 

Study the Swi from an orb* near the center o< the eoiar system. 
Cooperative with West Germany. 

Symphonte A (S) 
1974 101 A 

Delta 106 

(S) 

Dec 18 

14406 

35896 

35853 

11.9 

4Q2.0 

Joint French-German communications satettte to serve North and 
South America. Europe. Africa and the Middle East. Reimbursable 
(Fianca/Germanv). 


hh 1 



HBHI 

hhhhhh 




Land sal 2 (S) 
1975 04A 

Data 107 

(S) 

Jan 22 

103.1 

911 

899 

988 

953 0 

Second Earth Resource* Technology Satettte to locate, map, and 
measure Earth resource* parameters from space and demonstrate the 
appAca bitty of this approach to the management of the worlds 
resources. (WSMQ 

SMS-B (S) 
1975 11A 

Delta 108 

JS 

Feb 6 


ELEMENTS NOT AVAILABLE 


628.0 

Together wtti SMS-A, provide doud -cover pictures every 30 minutes 
to weathermen at NOAA. Cooperative with NOAA. 

Intetaal IV F-6 (U) 

Atlas -Centaur Feb 20 

(AC-33) (U) 


DID NOT ACHKEVE ORBIT 


1387.1 

Fourth generation satettte to provide increased capacity tor Comsat's 
global commercial communications network Launch vehicle 
maJfuochoned. Reimbursable (Comsat) 

GEOS C (S) 
1975 27A 

Data 109 
_JS) 

Apr 9 

101.6 

851 

815 

115.0 

340.0 

Oceanographic and geodetic satellite to measure ocean topography, 
see state, and other feature*. (WSMQ 


IcVi 







Smal Astronomy Satettte to study X-ray source* within and beyond 
the Mttcy Wav oataorv. (San Marco) 

ILLLUtl 

rv 





Kfl 


Reimbursable (Canada). 

Intetsat IV F-1 (S) 
1975 42A 

AUas-Centau 

(AC-35) (S) 

May 22 

14508 

38133 

38015 

8 1 

1387.1 

Fourth generation satettte to provide increased capacity tor Comsat** 
commercial communication* network. Last of 1h* IV aerie*. 
Reimbursable (Comsat). 
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NASA Major Launch Record 1975 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti D**lgn 

VEHICLE 

DATE 

E3DS1 


Km 

(All Launch e* from ESMC, unless otherwise noted) 

Nimbus F (S) 
1975 52A 

Date 111 
<S) 

Jun 12 

107.4 

1111 1096 99 8 

027.0 

Stabilized. Earth- or tented platform to test advanced systems for 
collecting meteorological and geoloqical data. (WSMC) 

OSOI (S) 

Data 112 

Jun 21 


DOWN JUL 9, 1986 

1088 4 

Observe actrve physical processes on the Sun and how it influences 

1975 57A 

fS) 





the Earth and its space environment. ! 

Apolo Soyuz 
Tast Project (S) 
1975 68A 

Saturn IB 
SA-210 <S) 

JU15 


DOWN JUL 24. 1975 

14,856.0 

Manned Apo#o spacecraft with Thomas P. Stafford. Vance D Brand and 
Donald K Slayton Rendezvoused and docked with Soyuz 19 spacecraft 
(also launched July 15. 1975) with Aleksey Leonov and Valeriy Kubasov 
on July 17. 1975. Mission Duration 21 7 hours 28 minutes 23 seconds 

COSB(S) 
1975 72A 

Delta 1 13 

JS) 

Aug 0 


CURRENT ELEMENTS NOT MAINTAINED 

277.5 

Cosmic ray satelUe to study extraterrestrial gamma radiation. 
Reimbursable (ESA). (WSMC) 

Viking A OrMsrfS) 
1975 75A 

Viking A Lander (S) 
197575C 

TtanlllE Au 9 20 

Centaur 88 ($) 


AEROCENTRIC CRSfT 
LANDED ON MARS JUL 20. 1976 

2324,7 

571.5 

Mars Orbrter end Lander mission to conduct systematic investigation 
o 1 Mare. U S first attempt to scfl land a spacecraft on another planet 
achieved on July 20. 1 976. First analysts of surface material on 
another planet. 

Symphonic B (S) 
1975 77A 

Oeta 114 

(S) 

Aug 29 

1440.4 

35880 35061 12.1 

402.0 

Second joint French-German oommiriications satellite to serve North 
and South America. Europe. Africa and the Middle East. Reimbursable 
(France/Germanv) 

V*dng B Ort#*r(S) 
1975 83A 
VWng B Under 
1975 030 

TlanlllE Sep 9 

Centaur 99 (5) 


AEROCENTRIC ORBIT 
LANDED ON MARS SEP 3, 1976 

2324.7 

8715 

Second Mars Orbrter and Lander rmsston to conduct systematic 
investigation of Mars. Soft tended on Mars on September 3, 1976. 
Returned excellent scientific data 

Intelsat IVA F-1 (S) 
1975 91 A 

At tea -Centaur Sept 25 

(AC-36) (S) 

1441.0 

35914 35862 8.1 

1515.0 

Improved satellite with double the capacity of previous Intelsats for 
Comsat's global commercial communications network Reimbursable 
(Comsat) 

Explorer 54 (S) 
1975 96A 

Details 



Oct 6 


DOWN MAR 12. 1976 

675 0 

Atmosphere Explorer to investigate chemical processes and energy 
transfer mechanisms which control the Earth's atmosphere (WSMC) 

T re net (S) 
1975 99A 

Seoul 92 

(S) 

Od 12 


DOWN MAY 26.1991 

161 9 

Second in a series of improved navigation satellite for the U S Navy 
Reimbursable. (WSMC) 

SMSC/GOES A (S) 
1975 100 A 

Details 

(S) 

Oct 16 

1435.7 

35801 35756 7.6 

628.0 

First operational sateirte m NOAA's geosynchronous weather satellite 
system. Reimbursable (NOAA). 

Explorer 55 (S) 
1975 107 A 

Detail? 

(S) 

Nov 20 


DOWN JUN 10. 1961 

719.6 

Atmosphere Explorer to Investigate the chemical processes and 
energy transfer mechanisms which control Earth's atmosphere 
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NASA Major Launch Record 1975 


rTFEMMI 

LAUNCH 

ElJjjjjJ 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 


VEHICLE 


(Mint.) 

ESCTQ31 

E "l ?•'!-! 3KS31GE rTW 

■71 

(All Launches from ESMC, unless otherwise noted) 

Dual Air Density 
Explorer (U) 

Seoul 93 

(U) 

Decs 


DID NOT ACHIEVE ORBIT 


35,3 

Measure global density ot upper atmosphere and lower exosphere. 
Malfunction during third stage burn resulted in loss ot vehicle control; 
destroyed by Range Safety Officer at 341 seconds. (WSMC) 

RCA A (S) 

Delta 118 

Dec 13 

1445.8 

36084 

35873 

8.2 

867.7 

First RCA domestic communications satellite. Reimbursable (RCA). 

11 111 — 1 m 

JS) 









■■■ | 

■■■ 

1 



MIH 



Haioa B (S) 
1976 03A 

T»ar IDE Jan 15 

Centaur 93 (S) 


HELIOCENTRIC ORBrT 


374.7 

Carried 1 1 scientific instruments to study the Sun. Cooperative with 
Germany. 


Della 119 

ja 

Jan 17 

1437.1 

35887 

35726 

12.2 

347.0 

Experimental high-powered communication satellite to provide 
communications in remote areas. Cooperative with Canada. 

Inletsat IVA F-2 (S) 

Abas -Centaur Jan 29 

1444.5 

35968 

35933 

8.3 

1515.0 

Second improved sateMte with double the capacity of previous 

1976 10A 

(AC-37) (S) 







Intelsat* tor Comsat's global commercial communications network. 
Reimbursable (Comsat). 

Martaat A (S) 
1976 17A 

Delta 120 

(S) 

Feb 19 

1436.1 

35797 

35777 

10.4 

655.4 

Comsat Maritime Satellite to provide rapid, high-quality communications 
between ships at see and home offices. Reimbursable (Comsat). 

RCA B (S) 

Delta 121 

Mar 26 

1480.1 

36501 

36010 

7.8 

867,7 

Second RCA domestic communications Satellite 

1976 29A 

(S) 







Reimbursable (RCA). 

NATO IIIA (S) 
1976 35A 

DeCa 122 
(S) 

Apr 22 

1442.3 

36008 

35806 

10.1 

670.0 

Third-generation communications satellite for NATO. 
Reimbursable (NATO) 

LAGEOS (S) 
1976 39A 

Delta 123 

-Q 

May 4 

225.4 

5945 

5638 

109.9 

411.0 

Solid, spherical passive satellite to provide a reference point tor laser 
ranging experiments. (WSMC) 



1442.6 

35921 

35005 

8.0 

1490.1 

Reimbursable (Comsat) 

Air Force P76-5 (S) 
1976 47A 

Scout 94 
(S) 

May 22 

105.4 

1044 

981 

99.6 

72.6 

Evaluate propagation effects ot disturbed plasmas on radar and 
communicalkjns systems. Reimbursable (DOD) (WSMC) 

Mariael B (S) 

Delta 124 

Jun 9 

1438.1 

35813 

35760 

95 

655.4 

Second Comsat Maritime Satellite to provide rapid, higtMjoaHty 

1976 S3A 

(S) 







communications between ships at sea and home offices. Reimbursable 
(Comsat). 

Gravity Probe A (S) 

Scout 95 (S) 

Jiff 18 


SUBORBITAL FLIGHT 


102.5 

Scientific probe to test Einstein's Theory of Relativity (WFF) 

Palapa A (S) 
197606A 

Data 125 
($) 

Jti 8 

1430.1 

35867 

35821 

80 

573.8 

Communication Satellite tor Indonesia. Reimbursable (Indonesia) 

Comstar B (S) 

Atias-Centau 

Jut 22 

14362 

36791 

35784 

7.9 

1490.1 

Second domestic communications satellite for Comeal 

1978 73A 

(AC-40) (S) 







Reimbursable (Comsat). 
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NASA Major Launch Record 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 


REMARKS 

Inti Design 

VEHICLE 

DATE 

ebbi 


EEICTT8 

WEBm 

(All Launches from ESMC, unless otherwise noted) 

nros h (S) 

1976 77A 

Delta 126 

fSi 

Jul 29 

116.2 

1518 

1505 

102.1 

3450 

Second generation satetfte for NOAAS work!- wide weather 
observation Reimbursable (NOAA). (WSMC) 

TIP III (S) 
1976 89A 

Scout 96 
fS> 

Sep 1 



DOWN MAY 30. 1961 


1660 

Improved Transit Navigation Sateffta tor the U S. Navy. 

Reimbursable (DOO). (WSMO 

Marisat C (S) 
1976 101A 

Delta 127 

(S) 

Oct 14 

1436.0 

35791 

35779 

10.9 

655.4 

Third Comsat Martime Satetfte to provide rapid, Ngh-quaity 
communications between ship# at sea and home offices. Reimbursable 

(Comsat). 










MATO IIIB (S) 

Delta 128 

Jan 27 

1436 2 

35789 

35788 

9.9 

670 0 

Third-generation communications sataMe for NATO. 

1977 05A 

(SI 







Reimbursable (NATO) 

Palapa B (S) 
1977 ISA 

De#a 129 

IS) 

MarlO 

1439.5 

35673 

35631 

6.9 

573.8 

Second Communication SatsMs for Indonesia 
Reimbursable (Indonesia) 

GEOS/ESA (U) 
1977 29A 

Delta 130 

<U) 

Apr 20 

734.1 

38283 

2874 

26.6 

5710 

ESA scientific satetfte; carried seven experiments to irweattgaie the 
Earth's magnetosphere. Malfunction during second stagaAhlrd Mage 
soinup placed GEOS In unusable orb* Reimbursable (ESA). 

Intelsat IVA F-4 (S) 
1977 41 A 

Altas-Centaur May 26 

(AC-39) (S) 

1448.1 

36075 

35966 

70 

15150 

Improved satellite wth double the capacity of previous Inteisats for 
Comsat's global commercial communications network. Reimbursable 

GO€S(NOAA (S) 
1977 48A 

Delta 131 

(S) 

Jun 16 

14358 

35797 

35762 

10.2 

8350 

VtaWe/Wrared spin-scan radiometer provided day and night giobel 
weather pictures for NOAA. Reimbursable (NOAA) 

GMS (S) 

Delta 132 

Jul 14 

1451.0 

36152 

36001 

10.4 

666.5 

Ji,!,.,!, 'j 1 .! ,'l \TT». V 1 .) I-!.j ^||l 

1977 65A 

(S) 








HEAO A (S) 
1977 75A 

Altas-Centaur Aug 12 

(AC-45) (S) 



DOWN MAR 15. 1979 


2551.9 

High Energy Astronomy Observatory to study and map X-rays and 
gamma ray*- 

Voyager 2 (S) 
1977 76A 

TITAN III E Aug 20 

Centaur 106 (S) 


SOLAR SYSTEM ESCAPE TRAJECTORY 

2006.5 

Investigate the JupAer and Satisn planetary systems and the 
Interplanetary medium between the Earth and Saturn . Jupiter flyby 
occurred on Ji*y 9, 1979; Saturn flyby occurred on August 25, 1981 ; 
Uranus flyby occurred on January 24. 1966; and Neptune flyby occurred 
on August 25, 1969 Wtf continue Into Herstafler apace 

SI RIO <S) 
1977 80A 

DeAa 133 

(S) 

Aug 25 

1436.7 

35825 

36750 

80 

396.0 

Italian scientific aaMtf e to study the propagation characteristics of radio 
waves transmuted at super high frequencies during adverse weather 
Reimbursable (Italy). 
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NASA Major Launch Record 1977 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 

EJESTOBMI 

VEHICLE 

DATE 

(Mins.) 

! I(777TlI~arTT?T"; 'IiNiiMgT7T^g^rrn» 

K3n 

(All Launch** from ESMC, unless otherwise noted) 

Voyager 1 (S) 
1 977 B4A 

Titan III E Sap 5 

Centaur 107 ($) 



HELIOCENTRIC ORBIT 


2086.5 

Investigate the Jupiter and Saturn planetary systems and the 
interplanetary medium between the Earth and Saturn. Jupfter flyby 
occurred on March 5. 1979; Saturn flyby occurred on November 12, 

1980; departed Saturn at a high angle to the eciptlc plane to observe 
the large cloud-covered moon Tftar. WH not be involved in any more 
rianetafY encowtera. 

ESAK>TS(U) 

Delta 134 (U 

Sep 13 


DID NOT ACHIEVE ORBTT 


866.0 

ESA experimental communications sat sifts. Vehicle exploded at 54 











(AC-43) (U) 







Comsat's global commercial communications network. Launch vehicle 

ISEE A/B 
1977 102A (S) 
1977 102B (SI 

Data 135 (S) 

Oct 22 



DOWN SEP 26. 1987 
DOWN SEP 26. 1967 


329.0 

157.7 

Dual payload International Sun Earth Explorer to the study Meractton 
o 1 the interplanetary medium wth the Earth's Immediate environment. 
Cooperative with ESA. 

Transat (S) 
1977 106A 

Scout 97 


Oct 27 

106.8 

1096 

1000 

89.7 

939 

Improved Transit navigation satalfte tor the U.S. Navy. 

Reimbursable (DOO). (WSMC) 

IFrJZrcTIBRSS 








m mi iM 

[ CS/ Japan (S) 

1977 mA 

Data 137 
JS) 

Dec 14 

1455.8 

36182 

36162 

9.8 

677.0 

Experimental communication sateWe tor Japan 

ill ^ 






■■■■ 

■m 


Intelsat IVAF-3(S) 
1978 02A . 

Allas -Centau 

(AC-481 (S 

Jan 6 

1441.4 

35901 

35877 

65 

1515.0 

Provide increased telecommunications capacity for Intetsafs global 

IUE-A (S) 

Delta 138 

(SI 

Jan 26 

1435.6 

41343 

30210 

33.8 

696.5 

International Ultraviolet Explorer to obtain high resolution data of stars 

FRsatconvA (S) 

Adas -Centau 

Feb 9 

1436.1 

35798 

36776 

10.5 

1663.3 

Provide communications capabMy for the USAF and the USN for fleet 

Land»at-C (S) 
1978 26A 
Oscar-8 (S) 
1978 260 
PIX-I (S) 

1978 20C 

Delia 139 

(S) 

Mar 5 

103.1 

103.0 

916 

904 

894 96.8 900.0 

893 99.2 27.3 

XIRRENT ELEMENTS NOT MAINTAINED 34.0 

Third Earth Resource* Technology SateMe to study the Earth's 
natural resources; measure water, agrtadturol fields, and mineral 
deposits Carried Lew* Research Center Plasma Interaction 
Experiment (PCX-1) and AMSAT Oecar Amateur Radio commu mentions 
relay sale«fte. Resnburaabie (Oscar/ AMSAT). 

Intelsat fVA F-6 (S) 
1978 35A 

Alias -Centaur Mar 31 

(AC-48) (S) 

14356 

35801 

35753 

6.5 

1515.0 

Provide Increased telecommunications capacity for kitetsafs global 
network. Reimbursable (Comsat). 
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NASA Major Launch Record 1978 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

IVjJJjlJVI 

REMARKS 

Inti D»»lgn 

VEHICLE 

DATE 

fESSSSt 

tJ-M-TIlLQllUTjMrU.-rr.llliTTrirrrnM 

irl 

(All Launches from ESMC, unless otherwise noted) 

BSE/Japan (S) 
197B39A 

Della 140 

Apr 7 

1435.2 

35796 

35740 

11.0 

665.0 

Japan's Broadcasting Saiattite/ExperimentaJ for conducting TV 

HCMM/AEM-A (S) 
197841A 

Seoul 98 
(S) 

Apr 26 



DOWN DEC 22, 1981 


134.3 

Heat Capacity Mapping Mission to lest the feasibility o< measuring 
variations in the Earth's temperatures (WSMC) 

OTS-B (S) 

1979 44A ... 

Delta 141 

May 11 

1452.8 

36124 

36092 

85 

8650 

Orbital Test Satellfte to conduct communications experiments for ESA. 
Reimbursable (ESA) 

Pioneer Venus-A 

Allas -Cantaur May 20 


ELEMENTS NOT AVAILABLE 


582 0 

One erf two Pioneer flights to Venus in 1978; was placed in orbrt 

(Orbrfer) (5) 

(AC-50) (S) 







around Venus tor remote sensing and direct measure menu erf the 

1978 51 A 








planet and is sisroundnq environment 

GOES-C/NOAA (S) 

Data 142 

Jun 16 

1436.0 

35808 

35761 

9 1 

635.0 

Pari erf NOAA's global network erf geostationary environmental 

1978 62A 

(S) 







satellites to provide Earth imaging, monitor the space environment, and 
relay meteorological data to users Reimbursable (NOAA). 

$MtMt-A (S) 
1978 64A 

Atlaa-F 

<s> 

Jun 26 

100.1 

765 

761 

108.0 

2300.0 

Demonstrate techniques for global monitoring erf oceanographic 
phenomena and features After 106 days erf returning data, oontact was 
lost when a short circuit drained alt power horn the batteries (WSMQ 

Comstar C <S) 

Abas -Cantaur Jun 29 

1451.8 

36181 

36004 

6.3 

1518.0 

Third domestic communications satellite for Comsat 

197866A 

(AC-41 ).(S) 







Reimbursable I Comsat) 

QE OS- [VESA (S) 
1978 71 A 

Delta 143 

(S) 

Jul 14 

1449.1 

36056 

36033 

11.1 

575.0 

Poetloned on magnetic field Snes to study the magnetosphere and 
constate data with ground Staton, balnon, and sounding rocket 
maastaements Reimbursable (ESA) 

Pkweer/Venu*-8 

Abas -Cantaur Aug 8 


PROBES LANDED DEC 9, 1978 

904.0 

Second Pioneer flight to Venus in 1978 to determine the nature and 

(Multiprobe 
1878 78A 

(AC-51) (S) 







composition erf the atmosphere of Venus. AJI four probes and the bus 
transmuted scientific data The large probe, north probe, and night 
probe went dead upon impact, the day probe continued to transmit for 
68 minutes after Impact. 

ISEE-C (S) 

Delta 144 

Aug 12 



HELIOCENTRIC ORBIT 


479 X) 

Monitored the characteristics of solar phenomena about 1 hour before 

1978 79A 

<S) 







ISEE-A end B to gain knowledge of how the Sun controls the Earth s 

ICE (S) 








near space environment. The spacecraft was renamed ICE in 1985 and 
is orbit was changed to encounter the Cornel Gtacobini-Zinner on 
September 1 1 , 1965. Cooperative with ESA. 

Tiroe-N (S) 
197B96A 

Aflaa-F 

(S) 

Oct 13 

101.7 

845 

829 

98.7 

1405.0 

Third generation polar orbltng environmental spacecraft to provide 
improved meteorological and environmental data Operated by NOAA. 

(WSMQ 
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NASA Major Launch Record 1978 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

IrrtJ Design 

VEHICLE 

DATE 

dHl 

;i [■ i : KSJiinSKcni 

Km 

(All Launches from ESMC, unless ottierwlss noted) 

Nimbus-G(S) 
1978 98A 
Cameo 
1978968 

Delta 145 
(S) 

Oct 24 

104.0 

104.0 

955 940 

988 924 

99.1 

99.8 

987.0 

Carried advanced sensors and technology to conduct experiments in 
poWJon monitoring, oceanography, and meteorology. ESA received 
and processed data direct. Alter separation from Nimbus-G, the Data 
vehicle released lithium over Northern Scandinavia and barium over 
Northern Alaska as part c4 Project CAMEO (Chemicaty Active Material 

HEAO-8 (S) 
1978 103A 

Aties -Centaur Nov 13 
(AC-52) (S) 


DOWN MAR 25, 1982 


3152.0 

Second High Energy Astronomical Observatory; cart red a large X-ray 
telescope to study the high energy universe, pulsars, neutron stars. 

NATO IIIC (S) 
1978 106A 

Data 146 

(S) 

Nov 10 

14622 

36307 36283 

6.9 

706.0 

Third-generation communications satellite for NATO. 
Rwnburtabte (NATO) 

Tetesal 0 (S) 

Data 147 

Dec 15 

1442.7 

35943 36887 

5.8 

8872 

Fourth domestic communicationa sateWe for Canada. 

XTTtjm 








SCATHA (S) 
1979 07A 

Delta 148 

(S) 

Jan 30 

1418.4 

42737 28140 

9.4 

658.6 

Spacecraft Charging at High Altitudes (SCATHA) carried 12 
experiments to investigate electrical static dischargee that affect 

SAGE/AEM-2 (S) 
1979 13A 

Seoul 99 
(S) 

Feb 16 


DOWN APR 11, 1968 


127.0 

Stratospheric Aarosoi and Gas Experiment Applications Explorer 
Mission, to map vertical profiles of ozone, aerosol, nitrogen dioxide, and 
Ravleiaht molecular extinction around the aiobe. WFF) 

Fltsatcom 8 (S) 
1979 38A 

Altas-CenCat* May 4 

(AC-47) (S) 

1481.3 

36334 36222 

92 

1878.1 

Provide communications capability for the USAF and the USN for fleet 
retav and fleet broadcast. Reimbursable (DOD). (WFF) 

UK-8 (S) 

197947A 

Refill 



DOWN SEP 23, 1990 


154.5 

Measure ultra-heavy cosmic ray particles and study low-energy cosmic 
X-ravs. Reimbursable (UK). IWSMO 



Jun 27 

100.7 

801 786 

98.6 

1405.0 

To provide continuous coverage of the Earth and high-accuracy 
world-wide meteorotooicni data. Reimbursable (NOAA). (WSMQ 

rnrra 

Delta 149 



Aug 9 

1441.0 

36689 35874 

4.6 

571 £ 

Domestic communicationa sateWe for Western Union. 
Remtoixsapie (WU). 

HEAO 3 (S) 
1979 82A 

Alias -Centaur Sap 20 
(AC-53) (S) 


DOWN DEC 7. 1981 


29965 

High Energy Astronomy Observatory carried two cosmic ray 
experiments and one gamma ray spectrometer to obtain data on cosmic 

MAQSAT/AEM-3 (S) 
1979 94 A 

Scout 101 
(S) 

Oct 30 


DOWN JUN 11. I960 


183 0 

Magnetic Field SateWe, Applications Explorer Mission 10 map the 
maonetic field of the Earth .... (WSMQ 

RCA-C (U) 
1979 101A 

Data ISO 
(S) 

Dec0 

7889 

36423 8386 

82 

895.4 

Third RCA domestic communicationa sateWe. Contact was loot shortly 
after apogee motor firing. Reimbursable (RCA). 
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MISSION/ LAUNCH LAUNCH PERIOD | CURRENT ORBITAL PARAMETERS 


Inti DMlgn 

| VEHICLE | 

DATE 

(Mins.) 



(AN Launches from ESMC, unless otherwise noted) 
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1980 

FBsalcom C (S) 
1980 Q4A 

Alias -Centaur 

(AC-49) (S) 

Jan 17 

1436.7 

35885 

35710 

84 

1064.7 

Provide communication* capability tor the USAF and the DSN for fleet 

5MM-A (S) 
1980 14A 

Delta 151 

<s> 

Feb 14 



DOWN DEC 2. 1989 


2315.0 

Solar Maximum Mission; first solar salsfllts designed to study specific 
solar phenomena using a coordinated set of instruments; performed a 
■totaled study of solar flares, active regions, sunspots, and other aotar 
activity Also measured the total output of radiation from the Sun. 

NOAA-7 (U) 
I960 43A 

Atlas 19F 
<M) 

May 29 



DOWN MAY 3, 1981 


1405,0 

A companion to TIROS N to provide continuous coverage of the Earth 
and provide high-eccurscy wortdvade meteorological data. Launch 
vehicle maluncboned; failed to place soteMe into proper orbit. 
Reimbursable (NOAA). IWSMC1 

GOGS D (S) 

1980 74A 

Delta 152 (S) 

Sep9 

1451.3 

36713 

35453 

8.6 

832.0 

Pari of NOAA 1 * global network of geostationary environmental 
sateNtes to provide Earth imaging, monftor the specs environment, and 
relev meteorotoaical data. Reimbursable (NOAA). 

Fltsatcom D (S) 
1980 87A 

Attaa-Centaia 

(AC-57) (S) 

Od 30 

1436 1 

35798 

35775 

85 

1863.8 

Provide cornmunicattons capebiity for the USAF and the USN for fleet 
reiev and fleet broadcast. Reimbursable (DOO). 

SBS-A (S) 
1980 91 A 

Delta 153 

<S) 

Nov 15 

1442.5 

35946 

35878 

5.3 

1057.0 

SataMto Busnees Systems (S6S) to provide futy switched private 
networks to businesses, government agendas, and other organizations 
with large , varied communications reauirements Reimbursable (SB SI 

Intelsat V-A F-2 (S) 
1980 98A 

AtkasOentaur 
(AC-54) (S) 

Dec 6 

1436 2 

35806 

35769 

3.8 

1928.2 

Advanced aeries of ipacacraR to provide Increased 
telecommunications ca peaty for Intetsat's global network. Reimbursable 


Hi 

■■■■ 



^ i 

■■ 



Comstar D (S) 
1981 18A 

Atlas -Centaur 

(AC M2) (S) 

Feb 21 

1436 2 

35791 

35785 

64 

1484.0 

Reimbursable (Comsafl 

STS-1 (S) 

1981 34A 

Shuttle (S) 
(Columbia) 

Apr 12 


LANDED AT DFRF APR 14. 198 



First Manned orbital teat fflght of the Space Transportation System with 
John W. Young and Robert L Crippen to verify the combined 
performance of the Space Shuttle Vehicle. Mission duration 54 hours 20 
minutes 53 seconds. 

NOVA-1 (S) 
1961 44A 

Scout 102 
(S) 

May 15 



ELEMENTS NOT AVAILABLE 


166.9 

Improved Trane* sateMe tor the Navy's operational navigation system. 
Reimbteaabie (DOO) 

GOES E (S) 

Delta 154 

May 22 

1436.6 

35808 

36785 

5.7 

837.0 

Part of NOAAt Geostationary Operational Environmental SatetRe 


system to provide near continual, high resolution visual and I n fr a re d 
imaging ovor largo arena. Reimbursable (NOAA) 


B-114 


ll ll 










NASA Major Launch Record 1981 


mission; 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mina.) 

K 1 ill Till 1^! 

■vTi 

(AH Launch** from ESMC, unless otherwise noted) 

Intelsat V-8 F-1 (S) 
1981 50A 

Allas -Centaur May 23 
(AC-56) (S) 

1436.2 

35856 

35799 

4.4 

19282 

Advanced series of spacecraft to provide tocraased tele communications 
capedty for Intelsat's global network. Reimbursable (Comsat). 

NOAA-C (S) 

Atlas 07F 

(Si 

Jun 23 

101.7 

847 

829 

98.9 

1405.0 

To provide continuous coverage of the Earth and prwtte high-accuracy 

DE A & B(S) 
1961 70A (S) 
1961 700 (SI 

Data 155 

Aug 3 

410.4 

23260 

505 

DOWN FEB 19.1963 

8&8 

4240 

420.0 

Dynamic Explorer (DE-A & B); dual spacecraft to study the Earth's 
stodromagnetic fields. (WSMC) 

Fit sat com E (U) 

1981 73A 

Atlas -Centaur Aug 6 

(AC-59) (S) 

1460 4 

36311 

36209 

H 

iae3.s 

Provide communicatians cepabMy for the USAF and the USN for fleet 
retay and fleet broadcast. Reimbursable (DOO). 

SBS-B 
1961 96A 

Delta 156 

<S) 

Sep 24 

14362 

35797 

36778 

4.4 

1057.0 

Sat stole Business Systems (SBS) to provide fully Patched private 
networks to businesses, government agencies, and other organizations 
wth laroe. varied communications roauirements. Rsimbursabls (SBS). 

SME (S) 
1901 1 00A 

Delta 157 

(S) 

Oct 6 



DOWN MAR 5, 1991 


437.0 

Solar Mesosphere Explorer , an atmoapharic research sateMe to study 

UoSAT 1 (S) 
1981 1000 





DOWN OCT 13. 1989 


52.0 

atmosphere. Carried UoSat-Oscar 9 (UK) Amateur Radio SateHte as 

STS 2 (S) 
1961 1 1 1 A 

Shuttle (S) 
(Columbia} 

Nov 12 


LANDED AT DFRF NOV 14. 1981 



Second Manned orbital test fight of the Space Transportation System 
wth Joe E. Engle and Richard H. Truly to verify the combined 
performance of the Space Shuttle vehicle. OSTA-1 payload 
demonstrated oapatity to conduct setenttoc research in die attached 

RCA-0 (S) 
1961 114A 

Delta 158 

JS) 

Nov 19 

1438 6 

35846 

36626 

1.8 

1081 .8 

Fourth RCA domestic communications sateMe. 
Reimbursable (RCA). 

Intelsat V F-3 (S) 
1981 119A 

Atlas -Centaur Dec IS 

(AC-55) (SL. .... 

1436.1 

35801 

36770 

H 

19282 

Advanced series of spacecraft to provide Increased telecommunications 
capacfty for totetoofs global network. Reimbursable (Comsat). 


mi 

■■■■ 

' ■■ 

HH 



■hh 


RCA C‘ (S> 
1962 04A 

Delta 150 

(S) 

Jan 16 

1446.0 

35968 

36970 

i.i 

1081.8 

RCA domestic communications stele 
Reimbursable (RCA). 

Wester IV (S) 
1962 HA 

Delta 160 

(S) 

Feb 25 

1443,4 

35934 

36923 

i.i 

1072.0 

Union. Reimbursable (WU). 

Intelsat V-0 F-4 (S) 
1962 17A 

Attn* -Contour Mar 4 

(AC-58) ($) 

1435 3 

36791 

36751 

3.4 

19282 

Advanced series of spacecraft to provide increased telecommunications 
capacity for Ini stoat's global network. Reimbursable f Comeat) 


&-115 









NASA Major Launch Record 




LAUNCH LAUNCH 
VEHICLE DATE 


CURRENT ORBITAL PARAMETERS 


r . 1 ' 1 :'?" ' real EL" ' TTQiPffirrffil 


m\ 


REMARKS 

(All Launch— from ESMC, uni — * otherwise noted) 


STS 3 (S) 

Shun* ($) 

Mar 22 


LANDED AT WHITE SANDS MAR 30. 1982 


Third Manned orbital ta»t fHgh* of the Space T ranaportaitoo System wtth 

1962 22A 

(Cofcjmbta) 







Jack R. Lousma and C. Gordon Fullerton to verify the combined 
performance of the Space Shuttle vehicle. OSS-1 scientific experiments 
conducted from the carao bav Mission duration 192 hrs 4 mins 46 secs. 

Insat 1-A (U) 

Data 161 

Apr 10 

14342 

35936 

35562 

0.1 

1 162. 1 

Multipurpose telecommunications^ meteorology spacecraft for India. 

il'I BBSil 

- (SI _ 








WeatarV (S) 
1962 5fiA 

Data 162 

Jun 8 

1451.4 

36149 

36023 

0.8 

1105.0 

Western Union domestic communications satellite. Reimbursable (WU). 

STS 4 (S) 

Shunt# (S) 

Jun 27 


LANDED AT OFRf JUL 4, 1962 


Fourth and last manned orbdal test light of the Space Transportation 

1962 65A 

(Columbia) 







System with Thomas K (Ken) Mattingly II and Henry W. Hart she id to 
verify the combined performance of the Space Shuttle vehicle Gamed 
first operational Getaway Special canister for Utah State University and 

LandsalD (S) 

Data 163 

June 

96.6 

705 

683 

963 

1942.0 

Earth Resources Technology Satellite to provide a continuing Earth 

1962 72A 

(S) 







remote sensing data Instruments included a mubspectial scanner and 
thematic mapper. (WSMQ 

1 Tatewt Q <S) 
1962 S2A 

Data 164 

Aug 25 

1438.5 

36861 

35814 

IS 

1238 3 

Commercial communications satefcte for Canada. 

fS) . 







Rembursable [Canedal. 

Intelsat V-E F-5 (S) 
1962 97A 

Ataa-bamaui 

(AO60)(S) 

Sap 28 

1436.1 

35619 

36754 

29 

19202 

Advanced series at spacecraft to provide increased telecommunications 
capacity for Intelsat's global network. Carried Maritime Communications 

j. 

Data 166 

f a 

Od 27 

14362 

35795 

35779 

1.7 

1116.3 

RCA domestic communications sateiWe 

[ STS 5 <S) 

Shuttle (S) 

Nw 11 


LANDED AT DFRF NOV 16 

1982 


First operational flight of STS with Vance Brand. Robert Overmeyer. 

] 1962 110A 

(Columbia) 







Joseph Allen and WHam Lenoir Two satellites deployed: 

SBS-C(S) 


Nov 11 

1436.2 

36799 

36778 

12 

3344.6 

SBS-C (Reimbursable - SBS) and Tetesat-C (Reimbursable ■ Canada) . 

1962 110S 








Demonstrated ability to conduct routine space operations Mission 

| Taiesat-E (S) 


Nov 12 

1436.1 

36796 

36798 

01.3 

4443.4 

duration 122 hours 14 minutes 26 seconds 


■■■■■■ 





■■■■ 

[HUH 


IRAS (S) 

Data 166 

Jan 25 

102.9 

903 

884 

99.0 

1075.9 

Infrared Astronomical Satellite to make the first all-sky survey for objects 

1963 04A 

(S) 







that emit infrared radiation and to provide a catalog of infrared sky maps. 

prx it (S) 



1D23 

882 

661 

100.0 


Cooperative with the Netherlands Lewta Research Center Plasma 

1963 046 








Interaction Experiment (PIX), to investigate interactions between high 
voltage systems and space environment, activated by Delta after IRAS 


B-116 








NASA Major Launch Record 



VEHICLE | 

DATE 



(kg) 

(Ail Launch** from ESMC, unless otherwise noted) 

NOAA-8 (S) 

Allas 73 E 

Mar 28 

101 .0 

817 

793 

98.5 

1712.0 

Advanced Tiros spacecraft to provide continuous coverage of the Earth 

1983 22A 

<S) 







and provide high-accuracy worldwide meteorological data. 

Reimbursable (NOAA) . (WSMQ 

STS 6 (S) 

Shuttle (S) 

Apr 4 


LANDED AT DFRF APR 9, 1983 


Second operational fight o< the STS wflh Paul Wertz, Karol Bobko. 

1983 26A 

(ChaDangar) 







Donald Peterson, Story Musgrave. Deployed Tracking and Data Relay 

TDRS-A (S) 


Apr 4 

1436.1 

35797 

35777 

6.6 

17014.0 

Satette (TORS) to provide improved tracking and data acquisition 

1983 266 








services to spacecraft in low Earth orbit; performed EVA. Mission 
duration 1 20 hours 23 minutes 42 seconds. 

RCA F (S) 
1983 30A 

Delta 167 
(S) 

April 

1442.0 

35956 

357847 

0.1 

1116.3 

RCA domestic communications sateUe. Reimbursable (RCA). 

GOES 6 <S) 

Della 168 

Apr 28 

1435.4 

35785 

35758 

4.5 

838 0 

Part of NCAA's Geostationary Operational Environmental Satellite 

1983 41A 

<S) 







system to provide near continual, high resolution visual and infrared 









imealng over large areas. Reimbursable (NOAA). 

Intelsat V-F F-8 (S) 

Atlas -Centaur 

May 19 

1436.2 

35797 

35779 

1.9 

1928.2 

Advanced senes of spacecraft to provide increased telecommunications 

1983 47A 

(A061)(S) 







capacity for Integers global network. Carried Maritime Communications 
Services (MCS) package tor INMARSAT. Reimbursable (Comsat) . 

EXOSAT (S) 

Dels 169 

May 26 



DOWN MAY 6, 1908 


500.0 

X-ray sateiMe to provide continuous observations of X-ray sources. 

1983 51 A 

IS) 







Reimbursable (ESA). 

STS 7 (S) 

Shuttle (S) 

Jun 18 


LANDED AT DFRF JUN 24. 1983 


Third operational flight of STS with Robert L. Crippen, Frederick H. 

1983 59A 

(Challenger) 







Hauck, John M. Fabian. Sarty K. Ride (first woman astronaut), and 

Tetesat-F (S) 


Jun 18 

1436.1 

35793 

35780 

1.2 

4443.4 

Norman E. Thagard. Deployed two communications aateflrtes. Telesat 

1983 590 








{Retfn bursa bte - Canada) and Pa la pa (Reimbursable - Indonesia ). 

Palapa-B-1 (S) 


Jun 18 

1436.1 

35790 

35784 

2.4 

4521.5 

Carried out experiments including launching and recovering SPAS 01 

1983 S9C 








(Reimbursable - Germany). Mission duration 1 46 hours 23 minutes 59 

SPAgSOI (S) 


Jun 18 


RETRIEVED JUN 24. 1983 



seconds 

1983 59F 









AF P83-1 (S) 

Scout 103 

Jun 27 

100.6 

819 

754 

82.0 

112.8 

Air Force HILAT satellite to evaluate propagation effects of disturbed 

1983 63A 

(S) 







plasmas on radar and communication systems. Reimbursable (DOD) 

(YVSMSL 

Galaxy 1 (S) 

Delta 170 

Am 28 

1436.1 

35791 

35782 

0.0 

519.0 

Hughes Communications. Inc. communications sateMe. 

1983 65A 

(S) 







Reimbursable (Hughes). 

Teteat 3A (S) 

Delta 171 

Ail 28 

1436.2 

35796 

35780 

0.1 

835.0 


1983 77A 

<S) 
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NASA Major Launch Record 


1983 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

APPfl— (»«") 

Psrfgss (km) [ Ind (dag) 

<*0> 

(Ail Launches from ESMC, unless otherwise noted) 

STS 8 <S) 
1983 89A 
INSAT-B (S) 
1983 896 

Shuttle {S) 
{Challenger) 

Aug 30 
Aug 31 

1436.2 

LANDED AT DFRF SEP 5, 1983 
3S81 1 35785 3.0 

3391.0 

Fourth operational flight o < STS with Richard H. TnJy, Daniel C. 
Brandenetein. Dale A. Gardner, Guion S. Btuford (first black astronaut), 
and William E. Thornton. First night bunch and landing. Deployed 
aatatite, INSAT (Reimbursable - India), performed teets end 

RCA G {S> 
1983 94A 

Delta 172 
(SI 

Sep 8 

14382 

35803 

36772 0.0 

11215 

RCA domeabe communications SateMte. Relmbursabie (RCA). 

Galaxy 2 (S) 
1983 9flA 

Delta 173 

(SI 

Sep 22 

1436.2 

35792 

35783 0.0 

579.0 

Hughes Communictekme sateHle. Reimbursable (Hu^ee). 

STS -9 (S) 

Spaoelab-1 
1983 116A 

Shuttle (S) 
(Columbia) 

Nov 28 


LANDED AT DFRF DEC 8, 1 983 


Fifth operational tight of STS wth John W. Young, Brewslar W. Sham, 
Jr., Owen K. GarrtoO. Robert A. R. Parker, Byron K. Ljchlenberg, end 
Ul Merboid (ESA). Spaceteb-1 , a mutb-dlsc*p*ne science peytoad. 
carried in Shuttle Cargo Boy. Cooperative wth ESA. Misaion Duration 

1964 







1964 


STS 41 -B (S) 
1964 1 1 A 
Wester 6 (U) 
1964 1 1B 
IRT (S) 

1984 11C 
Pa lap* B-2 <U) 


Shuttle (S) 
(Challenger) 


Feb 3 
Feb 3 
Feb 3 
Feb 6 


LANDED AT KSC FEB 11, 1984 
RETRIEVED NOV 16, 1984 (51V$ 
DOWN FEB 1 1 , 1984 
RETRIEVED NOV 16. 1984 (51 -A) 


Fourth Challenger fight wth Vance D. Brand, Robert L Gibson, Bruce 
McCaodteee, Ronald E. McNair and Robert L Stewart. Deployed 
Wester {Reimbursable - WU), and Paiapa B-2 (Reimbursable - 
Indonesia). Both PAM’S failed: both a a l eti tes retrieved on STS 51 -A 
minion. Rendezvous teats performed with IRT, using deflated target 
Evaluated Manned Maneuvering Uni (MMU) and Manfawlteor Foot 
Restraint (MFR) First STS landing at KSC. Mission duration 191 hours 


imiiE 

Land sol 5 (S) 

1984 21A 
UoSAT (S) 

1984 21B 

DeRa 174 

<S) 

Mar 1 

988 

98.0 

703 895 98.2 

670 653 97.6 

19475 

52.0 

,J5mlnul«reMggnga. 

Earth resource* technology salette to provide continuing Earth remote 
sensing date. Instruments Included a muttspectral scanner and 
thematic mapper Reimbursable (NOAA ) UoSAT sponsored by 
_AMSAT (ReimburMbto • AMSATV IWSMC) 

STS 41 -C (S) 
1984 34A 
LDEF (S) 
1964 34B 

Shutlie (S) 
(Chatenger) 

Apr 6 
Apr 6 


LANDED AT DFRF APR 13, 1984 
RETRIEVED JAN 20. 1990 (STS-32) 

86706 

Fifth Challenger flight wth Robert L Crippen, Frances R. Scobee. 
Teny J. Hart, George D. Netoon and James 0. Van Horten. Deployed 
LDEF: SMM retrieved and repaired in Cargo Bey: redeployed Aprf 12. 

Intelsat V-G F-9 (U) 
1984 57A 

Adas -Centaur 
(AC-62) (U) 

Jun 9 


DOWN OCT 24, 1984 

19282 

capecty far InteteeTs global network. Carried Maritime Communication* 
Service* (MCS) package for INMARSAT. Vehicle faded to place steatite 
In ueefii orb*. Reimbursable (Comeet)- 


B-118 













STS 51-C (S) 
196S10A 
DOD (S) 
1985106 

Shuttle (S) 
(Dteoovaiy) 

Jan 24 


LANDED AT KSC JAN 27, 1964 
ELEMENTS NOT AVAILABLE 

Thtid Discovery flight with Thomas K. Mattingly, Loren J Shrtver, 
Edison S. Ontzuka, James F. Buchk, and Gary E Payton. 

Deployed unannounced payload for DOD (Reimbursable - (DOD)). 
Mission duration 73 hours 33 minutes 23 seconds 

irrTEnigEi&a 

ITT???!™ 

Atiae -Centaur 

(AC-63) (S) 

Mar 22 

1436.1 

35807 35768 0.0 

1 996.7 First in a series of improved Commercial Communication satellites for 
Intelsat. Reimbursable (Comsat) 

STS 51 -D (S) 

Shuffle (S) 

Apr 12 


LANOED AT KSC APR 19. 1965 

Fourth Discovery flight w4h Karol K. Bobko, Donald F Williams. 


1065 28A 
Tateeat-I (S) 
1965 288 
Synoom (V-3 (S) 
196S28C 


Apr 13 1436.1 

Apr 12 1436.2 


StoOls (S) Apr 29 
(Chatienger) 


STS 51 -G (S) 
196S46A 
Motooa-A (S) 
1095 488 
ARA8SAT-A(S) 
1965 48C 
TELSTAR 3D fS> 
1995 480 
SPARTAN 1 (8) 
1995 


InMaal VA F-1 1 
1965 5SA 


LANDED AT DFRF MAY 8, 1965 


LANDED AT EAFB JUN 24, 1965 


RETRIEVED JUN 24. 1685 


M Rhea Sadden, S. David Griggs, Jeffrey A. Hoffman. Charles D. 

3550.0 Walter, and E J "Jake" Garn (U S Senator) Deployed Syncom 
(Reimbursable - Hughes) and T etesal (Reimbursable - Canada) 

6889.0 Syncom Sequencer toiled to start, despile attempts by crew; remained 
inoperable urrtH restarted by crew of 51-1 (August 1965) Missron 
duration 167 hours 55 minutes 23 seconds 


Sixth Challenger flight with Robert F . Overmeyer , Frederick D 
Gregory, Don Lind, Norman E. Thagerd, Wtttiam E. Thornton, Lodevnjk 
47.6 Vanderberg, and Taylor Wang. Speceiab-3 (Cooperative with ESA) 
mission to conduct applications, science and technology experiments. 
Deployed Northern Utah SateMite (NUSAT) (Reimbursable - Northern 
Utah University) Global Low Orbling Massage Relay Satellite 
(GLOMR) (Reimbursable - DOD) tailed to deploy and was relumed 


Fifth Discovery fight with Denial C Brandensteki. John O. Creighton, 
Shannon W. Lucid. John M. Fabian, Steven R. Nagel, Patrick Baudry 

3443.0 (France), and Princa Sultan Salman Al-Saud (Saudi Arab*). Deployed 
Morelos (Reimbursable - Mexico), A/absal (Reimbursable - A SCO) 

3499.0 and Tetatar (Reimbursable - AT*T) Deployed and retrieved Spartan 1 . 
Mission duration 169 hoiea 38 minutes 52 seconds. 


Atiae -Centaur Jun 29 1438.1 

(A084) (8) 


1996.7 Second in a 
for Intelsat. 


seriee of improved Commercial Communications SateMtea 
Reimbursable (Comsat) 








NASA Major Launch Record 1985 

mission; launch [launch period current orbital parameters weight] REMARKS 

Inti Detlgn VEHICLE DATE (Mln«.) fApoq— (km) | Pftgee (Km) | Incl (dag) (kg) (AJI Launches from ESMC, unless otherwise note<f) 


STSSI-F(S) 

Shuttta (S) 

Jut 29 


LANDED AT EAFB AUG 8, 1985 



Seventh Challenge* flight with Charles G. Fullerton, Roy D Bridges, Jr, 

Spocetab-2 

(Chaienger) 






Karl G. Henze, Anthony W. England, F. Story Musgrave, Loren W. 

1985 63A 







Acton, and John-David F. Bartow/. Conducted experiments in 

POP(S) 




RETRIEVED JUL 29. 1985 



Spacetab-2 (Cooperative with ESA) Deployed Plasma Diagnostic 

1985 630 







Package (PDP) which was retrieved 6 hours later. Mission duration 1 90 
hours 45 minutes 26 seconds 

Navy SOOS-I 

Scout 105 

Aug 2 





Two Navigation Satellites for the U S Navy. Reimbursable (DOD). 

1985 66A (S) 

(S) 


107.9 

1255 999 893 

64.2 

(WSMC) 

1965 668 (S) 



107.9 

1256 999 899 

64.2 


STS 51-1 (S) 

Shuttle (S) 

Aug 27 


LANDED AT EAFB SEP 3, 1 985 



Sixth Discovery flight with Joe H. Engle, Richard 0. Covey. James D. 

1985 76A 

(Dtacovery) 






VanHcrften, William F. Fisher, John M. Lounge. Deployed Aussat 

Aussat-t (S) 


Aug 27 

1438.1 

35798 35777 

0.0 

34453 

(Reimbursable - Australia), ASC (Reimbursable - American Satellite 

1985 768 







Co.), and Syncom tV-4 (Reimbursable - Hughes). After reaching 

ASC(S) 


Aug 27 

1430.1 

35794 35778 

0.0 

3406.1 

Geosynchronous Orbit, Syncom IV-4 ceased functioning. Repaired 

1985 76C 







Syncom IV-3 (launched by 51-0, Apr* 1985). Mission duration 1 70 

Synoom fV-4 (U) 
1985 700 


Aug 29 

1430.1 

35843 35809 

32 

6®4.7 

hours 1 7 minutes 42 seconds. 

Intelsat VAF-12(S) 
1985 B7A 

Allae-Centaur 
(AC-651 (S ... 

Sep 28 

1436.1 

35801 35772 

0.1 

1996.7 

Third in a series of improved commercial Communications Satellites for 

STS 5W(S) 

Shuttle (S) 

Oct 3 


LANDED AT EAFB OCT 7. 1965 



First Atlantis flight with Karol J. Bobko, Ronald J. Grabs. Robert A. 

(000) 

(Atlantis) 






Stewart, David C. Hlmers, and William A. Paiies DOD mission. 

1985 92A 







Mission duration 97 hours 44 minutes 38 seconds. 

STS 61 -A (S) 

Shuttle (S) 

Oct 30 


LANDED AT EAFB NOV 6, 1985 



Eighth ChaRenger flight with Henry W. Hartsfield, Steven R. Nagel, 

Spacateb D-1 

(Chaleoger) 






Bon mo J. Dunbar, James F. Buchi, Guion S. Bkiford, Ernst 

1985 104 A 







Messerschmid (Germany), Rein hard Furrer (Germany), and Wubbc 

GLOMR (S) 




DOWN DEC 26, 1988 


267.8 

Ockeis (Dutch). Spacelab D-1 mission (Cooperative with ESA) to 

1965 104B 







conduct scientific experiments. Deployed GLOMR (Reimbursable - 
DOD). Carried Materials Experiment Assembly (MEA) for on-orbit 
processing of materials science experiment specimens Mission 
duration 168 hours 44 minutes 51 seconds. 


B-121 










NASA Major Launch Record 


STS 61 -B (S) 
1985 109 A, 
MoreiosB (S) 
19651096 
Ainsal-2 (S> 

1985 109C 
Sat com (S) 

1986 1090 
OEX Target 
1985 109E 


kll-l-fl 


LAUNCH 

VEHICLE 

LAUNCH 

DATE 

PERIOD 

(Mins.) 

Shuttle <S) 

Nov 26 


(Altantta) 

Nov 27 

1436.1 


Nov 27 

1438.2 


Nov 28 

14362 


Scout 106 Dec 12 


li J- t - ’ .T ’ a mnr ra -T; j ■ m irrrrrrrmi 


LANDED AT EAFB DEC 3. 1985 
36793 36780 C 

36796 35779 t 

35797 35779 C 

DOWN MAR 2, 1987 


DOWN MAY 11. 1989 
DOWN AUG 9. 1987 


!BHI 


REMARKS 

(All Launch** from ESMC, uni*** oth*rwte* noted) 


Second Altai** Fight w*h Brewster H. Shaw, Bryan D. O'Conner, 
Mary L Ctoave, Sherwood C. Spring. Jerry L. Roes, Rudolfo Ned Vela 
4539 jS (Morelos). Chettae D. Waiter (MOAC) Deployed Moreloe 

(Reimbursable - Mexico), Auesat (Reimbursable • Australia), and 
4589.1 Sal com (Reimbursable - RCA). Demonstrated construction ta specs 

by manualy assemblng EASE end ACCESS Experiments Deployed 
72252 Station Keeping Target (OEX) Id conduct advanced Station Keeping 
Teats. Mission duration 165 hours 4 risnutes 49 sec o n ds . 


STS 61 -C (S) 
1986 03A 
SATCOM (S) 
1986 038 

Shuttle (S) 
(Columbia) 

Jan 12 
Jan 12 

14362 

LANDED AT EAFB JAN 18, 1986 
35796 35780 OX) 

72252 

Seventh Cotombts fight w*h Robert L Gfceon. Charles F. Balden. Jr., 
FranMn R. Cheng-Dtaz, George D. Ns* on, Steven A. Hmrtey. Robert 
J. Canker (FICA), and C. WIHam Naleon (Congressmen) Deployed 
Setcom (Reimbursable - RCA). Evelueled material science lab payload 
earner and proceealng tadWee. Carried HMG-1 to aocommodsie GAS 
payloads. Mission duration 148 hours 3 minutes 51 seconds. 

STS 51 -L <U) 
TDRS-B (U) 

Shuttle '(U) 
(ChaHenger) 

Jan 28 


DID NOT ACHIEVE ORBIT ” 

21032 

Ninth ChaJtenger light w*h Francis R. Scobee. Mlchasl J. Smith. 

Judth A R sen He. EHeon S Ontario. Ronald E. McNair. Gregory Jarvis 
(Hutftae), S Christ* McAutae (Teacher) Approximately 73 seconds 
Wo floN. the StMris exptodsd. 

GOES-G (U) 

Delta 178 (U) 

May 5 


DIO NOT ACHBEVE 0R8TT 

840.0 

taled Reimbursable NCAA) 


a 180 Sep 5 


s 52E Sep 17 


816 796 98 JS 


Instrument to comp lamer * dele being acquired by ER8S, launched In 
1984. Carried eearch and rescue tastrumeris provided by Canada and 
France. Reimbursable (NOAA ). (WSMC) 
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NASA Major Launch Record 1986 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 


Esaa 

REMARKS 

Inti D«»ign 

VEHICLE 

DATE 

(Mins.) 

u-M-i ; issue 'iM 

■SB 

(All Lsunchss from ESMC, unloss otherwise notsd) 

AFP87-11 (S) 

Polar Bear 

1966 88A 

Seoul 107 

(S) 

Nov 13 

104.6 

1014 

954 

892 


8c4ertfic iiliti to study tha atmospheric effect on electromagnetic 
propagation, Reknbureable (DOO). (WSMC) 

FRsatcom (F-7) (S) 
1966 96A 

ASas-Centau 

(A086)(S) 

Dac4 

1436.2 

35649 

35728 

0 A 

11282 

Provide communication between aircraft, ships, and ground stations 
for DOO. Reimbursable (BOO). 







umm 



ooes-M(S) 

1987 22A 

Data 179 
(S) 

Feb 26 

14362 

36800 

35775 

0.4 

8402 

Operattonai environmental satette to provide systematic worldwide 
weather coverage. Reimbursable (NQAA ). 

Paiepa B2-P 
1967 29A 

Deta182 

Me/ 20 

14362 

35768 

35788 

02 

8522 

Provide communication coverage over Indoneeie and the Aslan 

Fksatoom (F-8) 

M 

AMas-Cenlau 

(AC-67) (U) 

Mar 26 


DID NOT ACHCVE 0R8TT 


1036.7 

Part of tha worldwide communications system between aircraft, ships, 
and ground stations for the DOO. Telemetry lost shortly after launch; 
destuct signal asnt at 70.7 seconds into An electrical transient, 

caused by a Siting strike on the launch vehicle, most probable cause of 
loss. Reimbursable (DOO). 

SOOS-2 
1967 80A (S) 
1967 806 (S) 

Seoul 106 
(S) 

Sap 16 

107.1 

1072 

1178 

1160 

1011 

1010 

90.4 

90.4 

645 

64.5 

TwoTmna* navigation setetn In s stacked configuration tor the U.S. 
Navy. Reimbursable (DOO). (WSMC) 



HHBH 


■■BH 

' ' HHHHH 


MHHRi 


DOD (SOI) (S) 
1966 06A 

Mi 181 

® . 

Feb 8 



DOWN MAR 1, 1968 



Strategic Defense Infiiallve Organization (SOIO) Payload. 
Reimbursable (DOO). 

San Marco DA. (S) 
1968 26A 

Seoul 109 

(SI 








SOOS3 
1968 33A (S) 
1968 338 (S) 

Seoul 110 

(S) 

Apr 2S 

loss 

106.5 

1302 

1300 

1013 

1012 

902 

902 

129.6 

Two Transit navigafion aateMes in s stacked configuration for the U .S. 
Navy, nsimburasbla (DOt} (WSMC) 

Nova II 
1968 S2A 

Seoul 111 

JS) 

Jun 16 

106.9 

1190 

1149 

902 

1703 

Improved Trans* Navigation Salats for the U.S. Navy. 

Refofoureebte (DOO). (WSMC) 

SOOS-4 
1968 74A (S) 
1968 748® 

K-^vTTTrM 

Aug 25 

1072 

1072 

117* 

1173 

1090 

1031 

802 

899 

1282 

Two Trans* navigation satetea in a stacked configuration for the U.S. 
Navy- Reimbursable (DOO). (WSMC) 

n6aa-h (S) 

1968 894 

A0M63E 

(S) 

Sap 24 

101 9 

856 

838 

90.1 

17122 

Operational environmental estate tor N0AA. Carried Search and 
neecue instruments provided by Canada and Franca. 

Reimbursable (NQAA). (WSMC) 
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NASA Major Launch Record 1988 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

f.M-M ' HH.'.MIJ TiWTliT.SlimKTSM 


(All Launches from ESMC, unless otherwise noted) 

STS-26 (S) 

1988 91A 
TDRS-3 (S) 
1988 91B 

Shuttle (S) 
(Discovery) 

Sep 29 
Sep 29 

1436.2 

LANDED AT EATS OCT 3, 1968 
35804 36772 0.1 

2224.9 

Sixth Discovery flight with Frederick H. Hauck, Richard 0 Covey, 

John M. Lounge. David C. HUmere, and George D. Nelson. Deployed 
TDRS-3 Performed experiment activities tor commercial and scientific 
middeck experiments Mission Duration 97 hours 0 minutes 1 1 seconds. 

STS-2 7 (S) 

1968 106A 
DOO (S) 

Shuttle (S) 
(Attant ») 

Sep 29 


LANDED AT EAFB DEC 6, 1 988 
ELEMENTS NOT AVAILABLE 


Thed Atlantis flight with Robert L. Gitoeon, Guy S. Gardner, Richard M. 
Muflane, Jerry L Ross and Wiliam M. Shepherd DOD Mission 
Mission Duration 105 hours 05 minutes 37 seconds. 

108® 







STS- 29 (S) 

198921A 

TORS-O (S) 

Shuttle (S) 
(Dtocowy) 

Mar 13 

1438.1 

LANDED AT EAFB MAR 18, 1969 
35008 35768 0.0 

2224 

Eighth Discovery flight with Michael L. Coats, John E. Blahs, James 
Bagian, James F Buchti. Robert Springer. Deployed a new Tracking 
and Data Relay Satettte Performed commercial and scientific 

1989 21B 







STS-30 (S) 
1989 33A 

Magellan (S) 

1989 338 

Shuttle (S) 
(Atlantia) 

May 4 


LANDED AT EAFB MAY 8, 1980 
TRANS-VENUS TRAJECTORY 


Fourth Atlantis flight with David M Walker, Ronald J Grabe. Mary L. 
Cleave, Mark C. Lee, Norman E T ha pa id. Deployed the Magellan 
spacecraft on a mission toward Venue. Performed commercial and 
scientific middeck experiments Mission Duration: 96 hours 56 minutes 
29 seconds. 

STS-28 (S) 
198961A 

Shuttle (S) 
(Cofcjmtta) 

Aug 8 


LANDED AT EAFB AUG 13, 1 989 


Ninth Columbia fight with Brewster H. Shaw. Richard N. Richards. 
David C. Leetsma. James C. Adamson, and Mark N. Brown. DOD 







Mission Mission Duration- 1 21 hours 0 minutes 08 seconds 

Flaatcom (S) 
1989 77A 

Atlas-Centaur Sep 25 

(AC-68) (S) 

1436.1 

35701 35774 2.9 

1863 

Navy Communications saieillle to provide communicabons between 
aircraft, ships and ground stations for DOD. Reimbursable (DOD). 

STS-34 (S) 

Shuttle <S) 

Oct 18 


LANDED AT EAFB OCT 23, 1909 


F ifth Atlantis flight with Donald E Williams. Michael J. McCulley, Ellen 

1989 84A 

(Atlantis) 





Baker, Shannon N. Lucid, and Franklin Chang-Diaz Deployed the 

1989 84B’ 






actNihea for commercial and sdecOic middeck ax pennon ta Mission 
Duration: 1 19 hours 39 minute* 22 seconds. 


Delta 2 

JS) 

Nov 18 

102.6 

805 873 99.0 

2206 

Cosmic Background Explorer spacecraft lo provide the moat 
comprehensive observations to date of radiative content erf the universe. 

STS-33 (S) 
1989 90A 
DOO (S) 
1989 906 

Shuttle (S) 
(Discovery) 

Nov 23 


LANOED AT EAFB NOV 28, 1989 
ELEMENTS NOT AVAILABLE 


Ninth Discovery flight with Frederick Gregory. John E. Btaha, Manly L 
Carter, Franldin S. Musgrave and Kathryn C. Thornton DOD Mission. 
Mission Duration: 120 hours 6 minutes 46 seconds. 
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NASA Major Launch Record 1990 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 

Inti Design 

VEHICLE 

DATE 

(Min*.) 

PS? 1 ! 1 1 7771 liZTi r* < "Ti Ti'^f~IFlE:TT 


(All Launcft** from ESMC, union ottiarwbM noted) 

STS-41 (S) 
1990 90A 

Ulysses (S) 
1990 906 

Shuttle (S) 
(Discovery) 

Oct 6 


LANDED AT EAFB OCT 10. 1990 
HELIOCENTRIC ORBIT 

20079 J5 

Eleventh Dtsccwery flight with Richard N. Richards, Robert D. Cabana. 
Bruce E MeWcfc, WHam M. Shepherd, and Thomas 0. Alters. 
Deployed the Ulyaaes spacecraft, a joint NASA/ESA mission to study 
the poies of the Sun and the interplanetary space above and below the 
poles Mission Duration: 98 hours 1 0 minutes 3 seconds. 

STS -38 (S) 
1990 97 A 

Shuttle (S) 
(Atlanta) 

New 15 


LANDED AT KSC NOV 20. 1990 


Seventh Atlantis flight with Richard 0 Covey. Robert C. Springer. Carl 
J. Meada, Frank L. Cutoertscn and Charles O. Germ/ DOD Mission. 

DOD (S) 
1990 97B 




ELEMENTS NOT AVAILABLE 


Mission Duration: 1 17 hours 54 minutes 27 seconds. 

STS-35 (S) 
1990 106A 

Shuttle (S) 
(Columbia} 

0 ec 2 


LANDED AT EAFB DEC 11. 1990 


Eleventh Columbia flight wih Vance D. Brand, John M Lounge, 

Jeffrey A Hoffman, Robert A. Parker. Guy S. Gardner. Ronald A. Paries, 
and Samuel T. Duoance. Carried Aatro-1 . a Spaoa Shuttle attached 
paytoed to acqiare high priority astrophysical data on a variety of 
celestial object*. Mission Duration: 21 5 hour* 5 minutes 7 seconds. 

HMM 

hh ■ 




■■1 


STS-37 (S) 
1991 27A 
GRO (S) 
1991 27B 

Shuttle <S) 
(Atlantis) 

Aprs 

92.0 

LANDED AT EAFB APR 1 1 , 1991 
378 370 28 5 

1 5900.0 

Eighth Atlantis flight with Steven R. Nagel, Kenneth D. Cameron. 
Linda M. Godwin, Jerome A**, and Jerry L Roes. An unplanned EVA 
took place to hefc> with the deployment of GRO's high gain enema. 
Alao demonstrated were mobWy aids which wM be ueed on Space 
Station Freedom Mission Duration: 143 hrs 32 min 45 sec. 

STS-39 (S) 
1991 31A 
IBSS (S) 
1991 31B 

Shuttle (S) 
(Discovery) 

Apr 28 


Landed at ksc may e. 1901 

DOWN MAY 6, 1901 


TweRth Discovery light with Michael L Coats, Blaine L Hammond. Jr., 
Guron S Blulord. Gregory J. Harbaugh, Richard J. Hieb, Donald R. 
McMonagle, and Chariae L. Veaeh. Discovery performed dozens of 
maneuvers, deploying canister* from the cargo boy, releasing and 
retrieving a payload with the RMS, slowing the Department of Defense 
to gather Important plume observation data and Information tor the 
SDiO. Mission Duration: 199 hrs 26 min 17 sec. 

NOAA- 12 (S) 
1991 32A 

Atlas-E (S) 

May 14 

1012 

824 906 98.7 

1418.0 

Third -generation operational spacecraft to provide systematic global 
weather obeenmtiooa WM replace NOAA- ID as the rooming aaleMte 
in NOAA 1 * two polar seSeMIe system Joint NASA/NO AA effort. (WSMQ 
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NASA Major Launch Record 1991 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 


REMARKS 


VEHICLE 

DATE 

(Mins.) 

E ••■! - 1 * . '"ttyi • "TTi'm irir^i rr^iN 


(AH Launch* from ESMC, unless otherwise noted) 

STS-40 (S) 
Spacetab (SLS-1) 
1991 40A 

Shuttle (S) 
(Columbia) 

Jun 5 


LANDED AT EAFB JUN 14, 1991 


Twelfth Columbia flight with Bryan D. O ‘Connor, Sidney M. Gutierrez. 
M. Rhea Seddon, James P, Bagian, Tamara E. Jerrigan, F. Drew 
Gaffney, and MWe Hughea-Fuford. The first mission since Sky lab to 
do Intensive Investigations Into the effects at weightlessness on 
humans. Data learned from this flight wfli be used in NASA's planning 
for longer Shuttle missions set for 1992, and in the planning of Space 
Station Freedom. Mission Duration: 218 hra 15 mins 14 secs. 

REX (S> 
1991 45A 

Scout (S) 

Jun 29 

101.3 

867 769 896 

96.7 

Radiation Experiment to do further reeearch to overcome and 
understand the physics of the electron density irregularities that cause 
disruptive sdntMalion effects on transronospheric radio signals. 
Reimbursable - DOD. (VAFB) 

STS-43 (S) 
1991 54A 
TDflS E (S) 
1991 548 

Shuttle (S) 
(Attantis) 

Aug 2 

1436.1 

’ LANDED AT KSC AUG 11. 1961 

35793 35779 0.0 

2226,9 

Ninth Atlantis fight with John E. Bin ha, Michael A. Baker, James C. 
Adamson, G. David Low. and Shannon E, Lucid, A TORS sateMe was 
deployed, keeping the network which supports Shuttle missions and 
other fmc*c raft at ha operational capabWy. Mission Duration: 

21 3 hours 22 minutes 27 seconds. 

STS-48 (S) 
1991 63A 
UARS (S) 
1991 638 

Shuttle (S) 
(Discovery) 

Sep 12 

96.2 

LANDED AT EAFB SEP 1 8, 1961 
580 573 57.0 

65325 

Thirteenth Discovery fight with John O. Creighton, Kenneth S. 

Reightter, Mark F. Brown. James F. Buchl, and Charles D. Gemar. The 
Upper Atmosphere Research SateBte (LIARS) wfl study physical 
processes acting within and upon the stratosphere, mesosphere, and 
lower thermosphere. Mission Duration: 128 hra 27 mins 51 sees. 

STS-44 (S) 
1991 aoA 
DSP (S) 
1991 808 

Shuttle (S) 
(Atlantis) 

Nov 24 
Nov 25 


LANOED AT EAFB DEC 1 . 1991 
ELEMENTS NOT AVAILABLE 


Tenth Atlantis flight with Frederic* D. Gregory. Terence T. Henricks. F. 
Story Musgrave, Mario Runco, Jr., James S. Voss, and Thomas J. 
Herman A dedicated mission for the Department of Defense to 
gather data for their programs. Deployed Defense Support Program 
sateKe (DSP). The mission was Wwtaned when an Inertial 
maasuramant un* tailed on the sedh day of the mission. Mission 








STS-42 (S) 
1992 2A 

Shuttle (S) 
(Discovery) 

Jan 22 


LANOED AT EAFB JAN 30. 1992 


Fourteenth Discovery flight with Ronald J. Grabs, Steven S. Oswald. 
Norman E. Thagard, WWtam F. Rsaddy, David C. Mfcnera, Roberta L. 
Bondar, and Ul D. Merboid. The International Mtcrograrvlty Laboratory 
(IML-1) studied the effects of microgravity on frying organisms and 
materials processes Mission duration: 193 hra 15 mine 43 secs. 
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NASA Major Launch Record 1992 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

rjnjwjj 

REMARKS 

Inti Design 

VEHICLE 

DATE 


wj 1 nTfll IJTi ?T T T 1 Ti'M ■ nr> ir» :Till 

El 

(All Launches from ESMC, unless otherwise noted) 

STS^»5 (S) 
1992 15A 

Shuttte (S) 

(Atlantis) 

Mar 2* 


LANDED AT KSC APR 2, 1992 


Eleventh Atlantis flight with Charles F. Bolden. Brian K. Duffy, Kathryn D. 
Sutrvan, David C. Lealsma, C. Michael Foaie, Ork D Fhmout and Bryon 
K. Lichtenburg. The Atmospheric Laboratory for Applications and 
Science (ATLAS 1) studied atmospheric science, solar science, space 

STS-49 (S) 
1992 26A 

Shuttle (S) 
(Endeavour) 

May 2 


LANDED AT EAFB MAY 16, 1992 


First flight of Endeavour with Daniel C. Brandenslein, Kevin P ChiNon, 
Richard J Hleb, Bruce E. Melntck. Pwne J. Thout. Kathryn C. Thornton, 
and Thomas D. Akers. On orbit repair of the Intelsat VI aateftte and 
redeployment with new kick motor Assam biy o 1 Station by 
Extravehicular Activity Methods (ASEM). whSe attached to the cargo 

EUVE (S) 
1992 31 A 

Detail (S) 

Jun 7 

95 1 

529 514 28.4 

3250 

The Extreme Ukravioiet Explorer (EUVE), designed to study the extreme 
ultraviolet (EUV) portion of the electromagnetic spectrum as we* as 
selected EUV targets, in order to create a definitive map and catalog 

STS-50 (S) 
1992 34A 

Shuttle (S) 
(Columbia) 

Jun 23 


LANDED AT KSC JUL 9, 1992 


Twelfth Columbia fight wSh Richard N Richards, Kenneth D Bowersox, 
Bonnie J. Dixibar, Cart J Meade. Elen S. Baker, and Lawrence J. 
Delucas The First United Slates Mfcrogravty Laboratory (USML-1) 
studied scientific and technical questions in materials science, fluid 
dynamics, brotechnotogy and combustion science. Mission duration: 

SAMPEX (S) 
1992 38A 

Scout (S) 

Jul 3 

96.8 

679 509 81.7 


Firs* of the Srnal Explorer (SMEX) fleet, carrying four cosmic ray 
montodng instruments, to study solar energetic partidee. anomalous 
cosmic rays, oa lactic cosmic rays, and maonetospheric electrons 

GEOTAIL (S) 

Detail (S) 

Jut 24 

4750.6 

508542 41383 22 4 

1009 

Joint mission between the United States and Japan to study the 

1992 44A 






geomagnetic tail region of the magnetosphere. Geotail wM also 
measure the physics of the magnetosphere, the plasma sheet, 
reconnection and neutral line formation to better understand 

STS-46 (S) 
1992 49A 
EURECA 
1992*96 

Shuttle (S) 
(Attantle) 

Jul 31 

94.6 

LANDED AT AUG 8, 1992 
503 409 28.5 


Twetfth Atlantis flight with Loren J Sh river, Andrew M. Alen, Jeffrey A. 
Hoffman, Franklin R. Chang-Oioz, Claude Nicofcer, Martha S. Ivins, and 
Franco Malerba. Deployed ESAS European Retrievable Carrier 
(EURECA), a platform placed In orbit for 6 months offering conventional 
services to experimenters. Tasted Tethered Satellite System (TSS-1), 
a joint program between the Linked States and Italy. Mission duration: 
191 hre 18 mins 7 secs 
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NASA Major Launch Record 1992 

MISSION/ LAUNCH I LAUNCH PERIOD CURRENT ORBITAL PARAMETERS WEIGHtl REMARKS 

Inti P— Ign VEHICLE DATE (Mln>.) Apog— (km) | Prig— (Km) | Incl (tt»q) (Kg) (All Launch— from ESMC, unless otherwise noted) 


STS-47 (S) 
(SpaoeiaM 
1992 61A 

Shuttle (S) 
(Endeavour) 

Sap 12 


LANDED AT KSC SEP 20, 1992 

Second Endeavour flight with Robert L. Gibson, Curtis L. Brown, Mark 
C. Lee, N. Jan Davis. Mae C. Jemison. Jerome Apt. and Mamoru Mohft 
The Spaceiab J mission, a Joint mission between the U S and Japan, 
performed a series of 43 exlore the effects of producing new materials in 
the micogravky of space, and the study of Irving organisms in the 
oraanwms in the environission duration; 190 hrs 30 mins 23 secs 

Topw/Poeeidon (S) 
1992 52A 

Ariane 42P (S) Aug 10 

112.4 

1342 1330 66.0 

U.S. French Satellite to help define the relation strip between the Earth's 
oceans and climate. NASA payload launched on commercial Ariane 

Mar* Observer (S) 
1992 63A 

Tfcar IH (S) 

Sap 25 


TRANS-MARTIAN TRAJECTORY 

After an 1 1 -month cruise, the Mars Observer (MO) wttl arrive at Mars 
and be inserted into orbit to examine the surface tor elemental and 


mineralogical composition, global surface topography, gravity held and 
magnetic held determination and dimatotogical conditions. The Mars 


Balloon Relay (MBR). on the Mars Observer, will relay communications 


STS-52 (S) 
1992 70A 
LAGEOS (S) 
1992 708 

Shuffle (S) 
(Columbia) 

Oct 22 

222 5 

LANDED AT KSC NOV 1, 1992 
5960 5616 527 

Thirteenth Columbia flight with James D. Wether bee, Michael A Baker, 
WHBam M. Sheperd, Tamara E. Jemigan, and Charles L. Veach. The 
Laser Geodynamics Satellite (LAGEOS) is a cooperative mission of the 
U.S. and Italy to obtain precise measurements of the crustal movement 
and gravitational field. The U.S. Microgravity Paytaad-2 (USMP-2), 
carried in the cargo bay, is one in a series erf payloads for scientific 
experimentation and material processing in a reduced gravity, Mission 

MSTT-1 (S) 
1992 78A 

Scout (S) 

Nov 21 

915 

378 292 96.7 

DOO/SDIO payload. 

STS-53 (S) 
1992 86A 

Shuffle (S) 
(Discovery) 

Dec 2 


LANDED AT EAFB DEC 9. 1992 

Fifteenth Discovery flight with David M. Walker, Robert Cabana. Guion 
S. Bluford, James Voss, and M. Richard Clifford This was a DOD 




■■■■■ 



STS-M(S) 
1993 3A 
TORS F 
1993 38 

Shuffle (S) 
(Endeavour) 

Jan 13 

1432.0 

LANDED AT KSC JAN 19,1993 
36717 35697 0.5 

Third Endeavour fight with John H. Casper, Donald R McMonagie, 
Mario Runco, Jr., Gregory Harbaugh, Susan Helms. A TORS sateftHe 
was deployed to continue support of the Shuttle network systems. 
Mission duration. 143 hrs 36 mins 19 secs 
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NASA Major Launch Record 1993 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

I'.M'tHu 

REMARKS 

Inti Deeign 

VEHICLE 

DATE 

(Mins.) 

m iinTTflll ^T.rT?Ti N'j«Mirrr= ■ 

B79 

(All Launches from ESMC, unless otherwise noted) 

ILijJN 

HHHHHI 


^HHHH 


mmam 

T5S3 

STS-56(S) 
1993 23A 
SPARTAN*201 
1993 238 

Shuttle ($) 
(Decovery) 

Aprfi 
Apr 8 

90.3 

LANDED AT KSC APR 17. 1993 
311 295 57.0 


Sixteenth Discovery fight with Kenneth Cameron. Steven S. Oswald, 

C. Michael Foaie, Kenneth Cockrell and Eileen Ochoa. A Spartan 
sale*© was deployed to study the solar corona. The ATLAS-2 was 
used to measure upper atmospheric variations around the Earth. ' 

STS-55 (S) 
1993 27A 

Shuttle (S) 
(Columbia) 

Apr 26 


LANDED AT KSC MAY 6, 1993 


Fourteenth Columbia Ugh! with Steven R. Nagel, Terence T. Henricks. 
Charles Precoul, Bernard Harris, Jr , Ulrich Water and Hans Schlegel. 
The Gennan, Spa cel ab D-2, was flown to study autpmation and robotics, 
material and life sciences, the Earth and Is atmosphere and astronomy. 
Mission Duration: 239 hrs 39 min 59 secs 

STGS7(S) 
1993 37A 

Shuttle (S) 
(Endeavour) 

Jun2l 


LANDED AT EAFB Jid 1 , 1993 


Fourth Endeavor flight with Ronald J. Grabs, Brian J. Diify, G. David 
Low, Nancy J. Shertock, Peter J. K. Weoff and Janice E. Voss. 
Retrieved ESA's Euopean Retrievable Carrier (EURECA), a platform 
placed r orbit on STSUe. SPACEHAB-1 was carried in the cargo bay 
for experiments sponsored by NASA, the U.S. Commerce and ESA. 

RADCAL(S) 
1993 41A 

Seoul (S) 

Jui25 

101.3 

885 750 89.3 


Radar Calfcration Sate*rte(RADCAL) w« be used to cafibrate U.S. 
radar tracking stations Expected fife of this satteito is 24 months. 

N0AA-13(S) 

1993-50A 

Atias-G(S) 

Aug 9 

102.0 

861 B45 96.9 


This weather observation sateite failed 1o Auction in orbit and was 
determined to be a falure. 

STS-51 (S) 
1993 58A 
ACTS 
1993-588 
ORFEUS-SPA 
1993 50C 

Shuttle (S) 
(Discovery) 

Sep 12 

1437.8 

LANDED ATK5& Sep 22. 1993 
35929 35709 0.2 

DOWN SEP 22, 1993 


Seventeeth Dscovery flight with Frank L Cubertson, Wiian F. Readcty. 
James H. Newman, Daniel W. Busch and Cad E. Wat. The Advanced 
Communications Technology Saielite(ACTS) wilbeusedto pioneer 
new initiatives in communicatioins technology. The Orbiting and 
Retrievable Far and Extreme Ultraviolet Spectrometer-Shuttle PaJet 
System(ORFEUS-SPA) . is as astrophysics mission designed to study 
very hot and cold matter in the universe. 
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MISSION/ 

LAUNCH 

LAUNCH 

rnjjg 


rTTTTCTi 

REMARKS 

Inti Design 

VEHICLE 

DATE 

Essa 
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(AH Launches from ESMC, unless ottismrlse noted) 
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STS-58(S) 
1963 65A 

ShUtto(S) 

(Cohinbii) 

Oct IS 


IANOEDAT EAFB NOV 1.1983 


Fftoenth Columbia flghi w*h John E. Btoha, Richard Searfoss, David A 
Wot, Margaret Rhea Seddon, Shannon W. Lucid, W#am McArthur ,Jr 
and Marlin J. Fettman. Spsceiab Lfe Sdence*-2(SLS-2) was a rrassion 
defeated to the study of cardkwasaiar. regiitoary, netaovestibutor and. 
muscufcwkatotai systems, to gain more knowledge on hoathahunan 
body adapts to the space environment 

Mrcaon Dmnon. 336hrc12iMi32MC. 

STS-61 (S) 
1963 75A 

Shuttle (S) 
(Endeavour) 

Dec 2 


LANDED AT KSC Dec 13, 1963 


Fifth Endeavour flight with Richard 0. Covey, Kenneth D. Bowersox, 

F. Slory Muagrave, Thome* D. Akers, Jeffery A Hoffman, Kathryn C. 
Thornton and Claude Mootter. This fight was tie tost on-orbi service 
of the Hubbte Space Tetaecope(HST). The Sole AnayjSA's), the Wide 
Fiakl/Ptonetary Camera (WFPC- II), and the Corrective Optica Space 
Tatoacope Axial Replacement (COSTAR) were tome of me major units 
serviced. Mission duration: 256 hr* 58 mins 35 secs. 








sts- 60 (S) 

1964 6A 

Shunto (S) 

Feb 3 


LANDED AT KSC FEB 11, 1964 


Eighteenth Discovery fight , with Charles Bciden. Kan Renter, Ronald 
Sega. Franklin Chang-Diat Jan Davis and Sergei Krikatev as flight crew 
members. This was the first fight with a Russian cosmonaut on board, 
The Wake Shield Factity was unsuccessful when! faked to deploy its 
3 meter shield. SPACEHAB-2 carried 12 payloads tor experimentation 
in materials processing and biotechnology. 

Mtesion duration 199 hra 09 mint 22 secs. 

Galaxy 1R 

MKISr 

Feb 19 

713.1 

37253 2871 25.6 


A geostationary satetite, Galaxy IR, was put into orbit to replace the 
aging Galaxy 1. ft wff operate vidth 24 C-band transponders. 

STS-62(S) 

1964 ISA 

ShH#e(S) 

(Columbia) 

Mar 9 


LANDED AT KSC MAR 16, 1994 


Sixteenth Columbia flight, with John Gasper. Andrew Alton, Pieree Thuot, 
Charles Gemar and Marsha Mns as flight crew members. The United 
States Miaogavty Paytoad-2 (USMP-2) made Is second fight to study 
microgravty on materials and fundamental science. 

Mission duration 335 hrs 16 mini 41 secs. 
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GOES 8 
1994-22A 

Alias 1 

Apr 13 

192.4 

42687 101 27.4 


The GOES-8 meteorological geostationary spacecraft has instruments 
on board for high resolution visible and UV imagers and *sowders* for 
temperature and moisture profiles 

STS-5S 
1994 2QA 

Shunto (S) 
Endeavors 

Aprs 


LANDED AT KSC APRIL 20. 1994 


Sixth Endeavour flight, with Sidney M. Gutierrez, Kevin P. Chion. MR. 
CSfford, Linda M Godwin, Jay Apt and Thomas D. Jones as flight crew 
members. The Space Radar Laboratory- l(SRL-t) payload m the cargo 
bay gave scientist detailed information on human-induced environmental 
changes from the natural forms of global change. The Measurement of 
Air Pollution From SaleSte(MAPS) was also in the cargo boy . It 
measured carbon monoxide in the troposphere and tower atmosphere. 
Mission duration: 269 hrs 49 mins 30 secs 

STS-65 
1994 39A 

Shiltle 

Columbia 

JiiB 


LANDED AT KSC JULY 23. 1094 


Seventeenth Columbia flight, with Robert D. Cabana. James D. Halsel 
Richard J. Hieto, Carl E. Walz, Leroy Chiao, Donald A Thomas and 
Chiaid Naio-Muka as craw members. The totamatonaJ lAcrogravity 
Labor at ory-2(IML-2) wfl use furnaces and other faciiies to produce a 
variety of material structures, from crystals to metal aloys Over 80 
investigations wil be studtod as prepared by over 200 scientist from 
six space agencies. Mission duration: 353 hrs 55 mins 00 secs 

STS 84 
1994 59A 
SPARTAN 1 
1994 59B 

Shuttto 

Discovery 

Sap9 


LANDED AT EDW SEPTEMBER 20,1994 
DOWN SEPTEMBER 20, 1994 

Ninei Berth Discovery fight, wih Richard N. RkJiards, Sman J. Helms, 
L Blaine Hammond. Jeny M Unenger, Carl J Meade and Mart C. Lee 
as crew members. The tktar in Space Technology Experiment (LITE) 
wi be used to better explain our ctimale. LITE wi help us understand 
the human impact on the atmosphere and enable us to improve our 
measurements of the doucfe, particles in the atmosphere and the Earth. 
SPARTAN wi be deployed from the Shuttle to study the acceleration 
and velocity of the solar wind and it wi also measure the Sun's corona. 
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MISSION/ 

LAUNCH 

LAUNCH 


CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 


ri-'-M : iwaif JTETTTiranrer t« 

WT» 

(All Launches from ESMC, unless otherwise noted) 


■— — — IITT1 


STS-6S/S) 
1994 62A 

Shunto (S) 

(Endeavors) 

Sep 30 

LANDED AT EDW OCT 11. 1994 

Seventh Endeavour flight with, Michael A. Baker, Terence W. Wilcutt, 
Steven L Smith, Daniel W. Bursch, Peter J.K. Wsoff and Thomas D. 
Jones as flight crew members. The Space Radar Laboratory-2 is 
comprised of the Spacebome Imaging Radar-C/X Band Synth ic 
Aperture Radar (SJR-C/X-SAR) and the Measurement of Air Pollution 
from Sateite (MAPS). Mission Duration 269 hrs 46 mins 08 secs 

WIND(S) 
1994 71A 

Detail 

Novi 

VARIABLE ORBITAL PARAMETERS 

1250 .0 Measure the solar wind plasma and magnetic field besides several 

instruments to meesurevery energetic partides and gamma rays. 

STS-68 (S) 
1994 73A 
CRISTA-SPAS 
1994 738 

Shuttle (S) 
(Discovery) 

Nov 3 

LANDED AT EDW NOV 14. 1994 
DOWN NOV 14. 1994 

Nineteenth Discovery flight with, Donald R. McMonagie, Elen Ochoa. 
Curtis L Brown, Joseph R. Tanner, Jean-f rancois Clervoy and Scott 
Parazynski as tight crewmembers. The Atmospheric Laboratory 
for Applications and Science Spacelab(ATLAS) studied the middle 
atmosphere's chemical makeup. Seven expeirments made up this 
science experiment. CRISTA-SPAS operated independently of the 
Shuttle after its retease from the Remote Manipulator System. This 
experiment studied the trace gases in the middte atmosphere and 
measured winds, wave interaction, turbulence and ether processes. 
Mission Duration: 262 hrs 32 mins 20 secs 

NOAA-14 (S) 
1994-89 A 

Aflas-E 

Dec 30 

472 488 

1 030.0 The primary objective is to acquire daily global information for short and 

tong term forecasting. The satefete wi be part of the operational 
polar sateite system. 












NASA Contract Awards By State 


(FY 1994) 
Stat* 

Total 

(Thousands) 

Business 

(Thousands) 

Educational 
& Nonprofit 
(Thousands) 

Stata 

Total 

(Thousands) 

Business 

(Thousands) 

Educational 
& Nonprofit 
(Thousands) 

Alabama 

041.845 

813,852 

27,293 

Nevada 

680 

138 

542 

Alaska 

13,410 

- 

13,410 

New Hampshire 

15,153 

5,401 

9,752 

Arizona 

68,473 

15,567 

51,906 

New Jersey 

213,350 

206,560 

6,790 

Arkansas 

1,468 

- 

1,468 

New Mexico 

55,379 

45,652 

9,727 

California 

2.405.595 

2,220.634 

184,861 

New York 

45,397 

19,966 

2S.441 

Colorado 

118.292 

92,015 

26,277 

North Carolina 

15,873 

5,824 

10,049 

Connecticut 

62,373 

60,679 

1,694 

North Dakota 

52S 

87 

437 

Delaware 

3.647 

1,169 

2.478 : 

Ohio 

349,755 

302,093 

47,662 

District of Columbia 

151,437 

112,643 

38,794 

Oklahoma 

8,829 

37 

B.792 

Florida 

1,296,021 

1,274,711 

23,310 

Oregon 

11,968 

3,670 

8,310 

Georgia 

31,753 

19,517 

12,236 

Pennsylvania 

78,381 

57,354 

21.027 

Hawaii 

8,792 

100 

8.612 

Rhode Island 

4,381 

830 

3,551 

Idaho 

388 

- 

388 

South Carolina 

4,728 

3,176 

1,552 

Illinois 

15,852 

5,105 

10,747 

South Dakota 

2,751 

186 

2,565 

Indiana 

35,643 

30,525 

5,118 

Tennessee 

24,963 

10,194 

14,769 

Iowa 

6,700 

587 

6,113 

Texas 

2,064,289 

1,997,122 

67,167 

Kansas 

6,283 

3,531 

2,752 

Utah 

452,152 

438,219 

13,933 

Kentucky 

2,719 

1.12B 

1,591 

Vermont 

543 

229 

314 

Louisiana 

275,737 

272,047 

3,690 

Virginia 

426,269 

390,927 

35,342 

Maine 

729 

89 

640 

Washington 

70,162 

60,390 

9,769 

Maryland 

1,122,730 

994,172 

128.558 

West Virginia 

29,759 

4,975 

24,784 

Massachusetts 

140,138 

33,750 

106,388 

Wisconsin 

40,550 

26,186 

14,364 

Michigan 

Minnesota 

26,765 

4,809 

6,292 

2,349 

20,473 

2,540 

Wyoming 

1,130 


1,130 

Mississippi 

196,329 

190,183 

6,146 

TOTAL 

$10,770,131 

$9,737,178 

$1,032,953 

Missouri 

9,837 

5,077 

4,760 

Note: Excludes smaller procurements, generally those of $25,000 or less; also 

Montana 

Nebraska 

2,031 

349 

1,682 

excludes awards placed through other Government agencies, awards 
outside the U.S., and actions on the JPL contracts. 
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U.S. Geographical Distribution of NASA Prime Contract Awards * 



* Extiudes smalef procurements, generally those of $25,000 or less; ateo excludes awards placed through other Government agencies, 
awards outside the U.S., and awards on the JPL contracts. 
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Procurement Activity 


Total Procurement By Installation fY 1994) 


Installation 

Awards 

Percent 

TOTAL 

$12,913.1 

100.0 

Marshall Space Flight Center 

2.4932 

19.3 

Goddard Space Right Center 

2,221.6 

17.2 

Johnson Space Center 

1,952.4 

15.1 

Kennedy Space Center 

1,315.0 

10,2 

NASA Resident Office/JPL 

1,118.1 

8.7 

Space Station Alpha 

1,003.1 

7.8 

Lewis Research Center 

776.5 

6.0 

Headquarters 

811.7 

6.3 

Ames Research Center 

594,1 

4.6 

Langley Research Center 

507.0 

3.9 

Stennis Space Center 

120.2 

9 

Awards Through Other Government Agencies fY 1993) 

Aomtcv 

Awards f$M) 

Percent 

TOTAL 

$642.6 

100.0 

Over $25,000 

539.8 

84.0 

Air Force 

248.8 

38.7 

Navy 

113.2 

17.6 

Energy Department 

60.9 

9.5 

Justice Department 

25.1 

3.9 

Army 

21.9 

3.4 

I National Science Foundation 

13.6 

2.1 

Interior Department 

14.6 

2.3 

| Commerce Department 

14.5 

2.2 

Defense Department 

10.7 

1.7 

J Other Government Agencies 

16.5 

2.6 

| $25,000 and Under 

102.8 

16.0 
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Awards Placed Outside The United S tat as fY 1994) 


Piece of Performance Awards (SThousands) 


TOTAL 

$171,463* 

Direct NASA Awards 

$171,357 

Australia 

13,106 

Bermuda 

606 

Canada 

33,740 

Chile 

1,832 

Germany 

1,187 

Israel 

115 

Japan 

417 

Netherlands 

269 

Norway 

48 

New Zealand 

35 

Puerto Rico 

2,556 

Russia 

101,687 

Spain 

14,524 

Switzerland 

32 

United Kingdom 

1,001 

Placed Through Other Government Agencies 

$126 

New Zealand 

6 

Puerto Rico 

120 


•Excludes smaller procurements, generally those of $25,000 or less 




Contract Awards by Type of Effort 


Cat sooty 

Number of 
Contracts 

Total 

Cfoary 

Number of 
Contracts 

Total 



(Millions) 



(Millions) 

TOTAL 

5,608 

$9,737.2 " 




Research and Development 

1,903 

3,281.0 

Supplies A Equipment 

2,187 

2^07.7 

Aeronautics & Space Technology 

716 

638.6 

Ammunition & Explosives 

10 

231.1 

Space Science & Applications 

494 

341.7 

Space Vehicles 

27 

1,114.6 

Space Right 

75 

564.8 

Engines, Turbines & Components 

9 

548.6 

Space Operations 

27 

189.1 

Electrical/Electronic Equipment Components 

58 

16.4 

Commercial Programs 

74 

17.5 

Communication, Detection & Coherent Radiation 

98 

15.0 

Space Station 

25 

1,113.1 

Equipment 



Other Space R&D 

400 

387.2 

Instruments & Laboratory Equipment 

357 

20.3 

Other RiD 

92 

49.2 

ADP Equipment Software, Supplies & Support 

1,221 

191.1 




Equipment 



Services 

1,518 

AfA&A 

Fuels, Lubricants, Oils & Waxes 

22 

20.6 

ADP & Teiecommunication 

163 

516.7 

Other Supplies & Equipment 

389 

52.0 

Maintenance, Repair & Rebulcfing of 

125 

1,029.6 




Equipment 






Operation of Gcwemment-ovmed Fadltiea 

46 

221.9 




Professional, Administrative & Management 

278 

1,315.9 




Support 






Unities & Housekeeping 

89 

i7ae 




Construction of Structures & Facilities 

140 

212.1 




Maintenance, Repair. Alteration of Real 

366 

184.5 




Property 






Other Services 

319 

378.9 







* Excludes smafter procurements, generally those of $25,000 or less. 
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Distribution of NASA Procurements 

I (In MWorw of Dolare) Fiscal Years 1961 - 1994 *1nduded in Government 



FY 61 

FY 62 

FY 63 

FY 64 

FY 65 

FY 66 

FY 67 

FY 68 

FY 69 

FY 70 

FY 71 

FY 72 

Total Business 

423.3 

1,030.1 

2.261.7 

3.521.1 

4,141.4 

4,087.7 

3,864.1 

3,448.7 

3,022.3 

2,759.2 

2,279.5 

2,143.3 

(Small Business) 

(63.5) 

(123 6) 

(191.3) 

(240.3) 

(286.3) 

(255.9) 

(216.9) 

(189.6) 

(162.6) 

(1612) 

(178.1) 

(160.9) 

Educational 

24.5 

50.2 

86.9 

112.9 

139.5 

150.0 

132.9 

131.5 

131.3 

134.3 

133.9 

118.6 

Nonprofit 



15.3 

29.1 

25.3 

27.7 

39.6 

33.6 

32.3 

33.0 

29.3 

28.0 

JPL 

66.0 

148.5 

230.2 

228.2 

247.2 

230.3 

222.2 

207.2 

156.3 

179.0 

i?a 3 

210.8 

Government 

221.7 

321.8 

628.5 

692.6 

622.8 

512.5 

366.9 

287.0 

279.0 

265. B 

212.5 

207.0 

Outside U S. 

n 

n 

7.9 

12.0 

11.2 

23.4 

252 

26.7 

30.8 

_ 33.5 

297 

29.1 

Total 

755 5 

1,550.6 

3,230.5 

4.593 9 

5,107.4 

5.031.6 

4,660.9 

4,132.7 

3,662.0 

3,405.6 

2,858.2 

2,737.0 


FY 73 

FY 74 

FY 75 

FY 76 

FY7T 

FY 77 

FY 78 

FY 79 

FY 80 

FY 01 

FY 82 

FY 83 

Total Business 

2,063.8 

2,1186 

2,255.0 

2,536 1 

663 2 

2.830 1 

2.9638 

3.4164 

3,868.3 

4.272.8 

4,806.6 

5,506.0 

(Small Business) 

(155.3) 

(181.2) 

(216.0) 

(218 3) 

(684) 

(255.0) 

(281 .5) 

(325.4) 

(384.6) 

(4094) 

(430.1) 

(482.3) 

Educational 

111.7 

97.8 

111.4 

123.0 

27.7 

125.5 

137.2 

147.2 

177.0 

192.5 

187.0 

211.3 

Nonprofit 

26.4 

393 

33.0 

32.0 

7.6 

32.0 

42.8 

50.8 

82.2 

155.1 

108.8 

102.5 

JPL 

202.3 

215.2 

234.5 

263.7 

63.6 

289.0 

283.8 

338.6 

397.2 

410.8 

426.3 

454.9 

Government 

235.2 

208.6 

196.3 

222.4 

63.9 

223.2 

216.0 

221.4 

271.8 

321.9 

308.1 

394.2 

Outside U S. 

34.0 

34.1 

34.2 

27.4 

3.8 

24.5 

26.0 

37.4 

46.1 

55.2 

47,9 

47.9 

Total 

2,673.4 

2,713.6 

2,866 4 

3,204.6 

829.0 

3,532.3 

3,669.6 

4,211.8 

4.842.6 

5,406.3 

5,883.7 

6,796.8 


FY 84 

FY 65 

FY 06 

FY 87 

FY 88 

FY 09 

FY 90 

FY 91 

FY 92 

FY 93 

FY 94 


Total Business 

5,967.4 

6,652.9 

6.3560 

6,540.5 

7.274.9 

8,567.6 

10,071.5 

10.417.3 

10,716.7 

10,497 9 

9,966.7 


(Small Business) 

(556.2) 

(644.7) 

(671.3) 

(786.3) 

(801.4) 

(857.3) 

(924.3) 

(968.3) 

(1,010 6) 

(1,060 7) 

(1,150.2) 


Educational 

22.6 

256.9 

276.6 

315.4 

370.3 

464.2 

513.6 

592.0 

659.3 

707.6 

730.9 


Nonprofit 

96.6 

103.1 

119.0 

119.1 

129.5 

180.0 

2006 

244.0 

297.8 

336.6 

311.0 


JPL 

533.1 

724.6 

891.3 

1,005.6 

979.9 

1,068.1 

1,106.8 

1,139.6 

1,229.8 

1,029.8 

1,093.4 


Government 

494.3 

535.1 

489.7 

594.9 

734.6 

543.2 

610.4 

603.4 

496.6 

508.4 

642.6 


Outside U.S. 

38.1 

35.4 

47.1 

34.3 

55.9 

63.3 

62.3 

72.7 

76.2 

79.9 

109.5 


Total 

7.154.1 

B, 308.0 

8.179.7 

6,609.8 

9,545.1 

10.876.4 

12,566 2 

13,159.0 

13,478.2 

13,160.4 

12,913.1 
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Principal Contractors (Business Firms) 



On* Hundred Contractor* (Business Firm*) Ustsd According To Total Awards Received 
(FY19B3) 




Contractor and Principle 
Place of Contract Performance 

(Thousands) 

Awards 

(Percent) 


Contractor and Principle 
Place of Contract Performance 

Awards 

(Thousands) (Percent) 


Total Awards To Business Firms 

9,965,657 

100.00 

13. 

E G & G Florida Inc 
Kennedy Space Center, FL 

200,046 

2.01 

1. 

Boeing Co 
Houston. TX 

1.142,113 

11.46 

14. 

U S B 1 Booster Production Co 
Huntsville, AL 

155,908 

1.56 

z 

Rockwell International Corp 
Downey. CA 

1,068.574 

10.92 

15. 

United Technologies Corp 
West Palm Beach, FL 

118.967 

1.19 

a 

Lockheed Space Center Co 
Kennedy Space Center. FL 

571,533 

5.74 

16. 

Loral Aerospace Corp 
Houston. TX 

118,921 

1.19 

4. 

McDonnell Douglas Corp 
Huntington Beach, CA 

565,401 

5.67 

17. 

Grumman Aerospace Corp 
Houston, TX 

111,347 

1.12 

5. 

Martin Marietta Corp 
New Orleans, LA 

497,603 

4.99 

18. 

Space Systems Loral Inc 
San Jose, CA 

90,845 

.91 

6. 

Thiokol Corp 
Brigham City. ITT 

430.643 

4.32 

19. 

Boeing Computer Support Serv 
Marshall Space Flight, AL 

83,993 

.84 

7. 

Rockwell Space Operations Inc 
Houston, TX 

338,005 

3.39 

20. 

Santa Barbara Research Center 
Goleta, CA 

82,015 

.82 

a. 

Computer Sciences Corp 
Greenbett. MD 

254,842 

2.56 

21. 

General Dynamics Corp 
San Diego, CA 

77,912 

.78 

9. 

Ailiedsigna! Technical Services 
Greenbett. MD 

247,341 

2.46 

22. 

Johnson Controls World Serv 
Stennis Space Center, MS 

69.554 

.70 

10. 

TRW Inc 
Redondo Beach. CA 

234,643 

2.35 

23. 

Sverdrup Technology Inc 
Stennis Space Center, MS 

66,220 

.66 

11. 

Lockheed Missiles & Space Co 
luka, MS 

222,364 

2.23 

24. 

International Business Machines 
Houston, TX 

63,853 

.64 

1Z 

Lockheed Engrg & Science Co 
Houston, TX 

210,145 

2.17 

25. 

Teledyne Industries Inc 
Marshall Space Right, AL 

62,679 

.63 





Principal Contractors (Business Firms' 


On* Hundred Contractors (B usi n— i Brms) U*t*d According To Total Award* R*c*tv*d 
(FYUBfl) 



Contractor and Principle 


Awards 


Contractor and Principle 


Awards 


Place of Contract Performance 


(Thousands) 

(Percent) 


Place of Contract Performance 


(Thousands) 

(Percent) 

26. 

Bamsu Inc 

p> 

67,963 

,68 

39. 

Jackson & Tuil Inc 

<S)(D) 

35,409 

36 


Marshall Space Flight, AL 




Greenbelt. MD 



27. 

Spacehab Inc 

(S) 

56,260 

.56 

40. 

Caispan Corp 


31,938 

.32 


Washington, DC 





Moffett Reid. CA 




28. 

Hughes S T X Corp 


54,056 

.54 

41. 

General Electric Co 


31,707 

.32 


Greenbelt. MD 





Evendale, OH 




29. 

Sterling Federal Systems Inc 


51,640 

.52 

42. 

Krug Life Sciences Inc 


31,434 

.32 


Moffett Reid. CA 





Houston. TX 




30. 

Hughes Applied Info Systems Inc 


50,723 

.51 

43. 

N S 1 Technology Serv Corp 


31,168 

.31 


Greenbelt, MD 





Greenbelt, MD 




31. 

Ball Corp 


47,046 

.47 

44. 

Swales & Associates Inc 

(S) 

30,192 

.30 


Boulder. CO 





Greenbelt, MD 



32. 

Martin Marietta Services Inc 


46,063 

.46 

45. 

Cortez III Service Corp 

<D> 

28,699 

29 


Houston, TX 





Cleveland, OH 




33. 

Harris Space Systems Corp 


44,688 

.45 

46. 

Science Application Inti Corp 


28,261 

.26 


Roc*} edge, FL 





Hampton. VA 




34. 

Cae Ur* Corp 


39,503 

.40 

47. 

Cray Research Inc 


28,273 

.28 


Houston, TX 





Chippewa Fails. W1 




35. 

Nyma Inc 

(SMD) 

38,519 

.39 

48. 

General Electric U TC JV 


28,143 

.28 


Cleveland. OH 




Evendale. OH 




36. 

Bioneiics Corp 


38,496 

.39 

49. 

Aerojet General Corp 


27,619 

28 


Marshall Space Flight, AL 





Azusa. CA 




37. 

P R C Inc 


38,067 

38 

50. 

Martin Manetta Technologies 


25,830 

.26 


Washington. DC 





Uttbeton, CO 




36. 

Raytheon Service Co 


36,108 

.36 

51. 

Boeing Commercial Airplane GP 


25,028 

.25 


Annapolis Junction. MD 





Seattle. WA 









Principal Contractors (Business Firms) 

On* Hundred Con tra ctor* (Business Firm*) Listed According To Total Award* Racaivod 
(FY1993) 



Contractor and Principle 


Awards 


Contractor and Principle 


Awards 


Place of Contract Performance 


(Thousands) 

(Percent) 


Place at Contract Performance 


(Thousands) 

(Percent) 

52. 

Orbital Sciences Corp 

(S) 

24,644 

.25 

65. 

Odgen Logistics Service 


15,673 

.16 


Dulles. VA 





Greenbelt MD 




sa 

Lockheed Advanced Development 


23,411 

.23 

66 

Fairchfld Space & Defense Corp 


14,479 

.15 


Palmdale, CA 





Greenbelt, MD 




54. 

Unisys Corp 


23,042 

.23 

67. 

Dyncorp 


13,847 

.14 


Green belt, MD 





Houston, TX 




55. 

1 Net Inc 

<S)(D) 

22,403 

.22 

ea 

Virginia Electric & Power Co 


13,691 

.14 


Kennedy Space Center, FL 





Hampton, VA 




56. 

Johnson Engineering Corp 

<s> 

22,249 

.22 

69. 

Federal Data Corp 

<S) 

13,670 

.14 


Houston, TX 





Greenbelt, MD 




57. 

Analex Corp 


22,069 

.22 

70. 

EG & G Langley Inc 


13,647 

.14 


Fairview Park, OH 





Hampton. VA 




56 

G T E Government Systems Corp 


20,484 

.21 

71. 

Micro Craft Inc 

(S> 

13,542 

.14 


Gaithersburg, MD 





TuUahoma, TN 




59. 

ITTCorp 


20,440 

.21 

72. 

Cleveland Electric Huminathg 


13,534 

.14 


Fort Wayne, IN 





Cleveland, OH 




60. 

Air Products & Chemlcate Inc 


18,182 

.18 

73. 

AJfiadstgnai Inc 


13,370 

.13 


Allentown, PA 





Tempe. AZ 




61. 

Silicon Graphics Inc 


18,015 

.18 

74. 

Hughes Aircraft Co 


12,545 

.13 


Sliver Spring, MD 





B Segundo, CA 




62. 

Recom Technologies Inc 

(S)(D) 

17,896 

.18 

75. 

Government Mtaro Resource* 

(S)(D) 

12,516 

.13 


Moffett Field, CA 





Chantiiy.VA 




63. 

Unisys Government Systems Inc 


17,722 

.18 

76 

Ansteclnc 


11,805 

.12 


Hampton, VA 





Greenbelt MO 




64. 

R M S Technologies Inc 

(0) 

16,612 

.17 

77. 

Aerospace Design & Fab Inc 

<S)P> 

11,783 

.12 


Cleveland, OH 




Brook Park, OH 





C-fi 






Principal Contractors (Business Firms) 


On* Hundred Contractor* (Business Firms) Listed According To Total Awards Received 
(FY1W3) 


Contractor and Principle 


Awards 


Contractor and Principle 


Awards 1 


Place of Contract Performance 


(Thousands) 

(Percent) 


Place of Contract Performance 


(Thousands) 

(Percent) 

78. 

Scientific Atlanta Inc 


11,613 

.12 

91. 

Mason & Hanger Services Inc 

<S) 

9,219 

.09 


Atlanta. GA 





Hampton, VA 




79. 

Convex Computer Corp 

IS) 

11,603 

.12 

92. 

Lockheed Corp 


6,938 

.09 


Richardson. TX 





Marietta, GA 




BO. 

Wyle Laboratories 


11,310 

.11 

93. 

Kelsey Seybold Metical Group 


8,888 

.09 


Hampton, VA 





Houston, TX 




B1. 

Grimberg John C. Co Inc 


11,070 

.11 

94. 

Pioneer Contract Services Inc 

(S> 

6,869 

.09 


Greenbeht, MO 





Houston, TX 




BZ 

Digital Equipment Cop 


10,946 

.11 

95. 

Grumman Data Systems Corp 


6,753 

.09 


Landover, MO 





Houston, TX 




B3. 

Centennial Contractors Entpr 


10,897 

.11 

96, 

Ion Elecfronics Co Inc 

(S)(D) 

8,053 

.09 


Greenbett, MD 





Huntsville, AL 




B4. 

American Rocket Co 

<S) 

10,527 

.11 

97. 

Serv Air Inc 


6,585 

.09 


Ventura CA 





Moffett Reid, CA 




85. 

Analytical Services & Mat Inc 

(S)(D) 

10,176 

.10 

98. 

Boeing Aerospace Operations Inc 


8,464 

.08 


Hampton, VA 





Moffett Field. CA 




B8. 

Hernandez Engineering Inc 

<S)<D) 

10,093 

.10 

99. 

Taft Broadcasting Co Houston 

(S) 

8,340 

.06 


Houston, TX 





Houston, TX 




B7. 

Hamm E L & Associates Inc 

(S) CD) 

9,688 

.10 

100. Intermetrics Inc 

(S> 

8,151 

.06 


Greenbett, MD 





Fairmont, WV 




88. 

Native American Service Inc 

(S)(D) 

9.626 

.10 


Other* 


1 ,206,647 

12.11 


Huntsville. AL 









89. 

General Sciences Corp 


9,436 

.09 


(S)=$maJI Business 





Greenbett. MD 





(D) ‘Disadvantaged Business 




90. 

Cray Grumman Systems 


9,333 

09 


*lncfudss other Awards over $25,000 and smaller 



Marshall Space Right, AL 





procurements of $25,000 or less. 
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Educational and Nonprofit Institutions 

On# Hundred Educational And Nonprofit Institution* List#d According To Total Award* Received* 
(FY19Q4) 



institution and Principle 


Awards 


Institution and Principle 


Awards 


Place of Performance 


(Thousands) 

(Percent) 


Place of Contract Performance 


(Thousands) 

(Percent) 


Total Awards to Educational 


$1,041,923 

100.00 

12 . 

Wheeling Jesuit College 


19,348 

1 86 


and Nonprofit Institutions 





Wheeling, WV 









13. 

New Mexico State Unix Las Cruces 


18,076 

1.73 

1. 

Assn Unix Research & Astronomy 

(N) 

60,127 

5.77 


Palestine, TX 





Baltimore, MD 




14. 

Urkv Colorado Boulder 


17,136 

1.64 

2. 

Standford Unix 


57.027 

5.47 


Boulder, CO 





Stanford, CA 




15. 

Draper Charles Stark Lab Inc 

(N) 

14,027 

1.35 

3. 

Unix Arizona 


40,232 

4.63 


Cambridge, MA 





Tucson, AZ 




16. 

Unix Calif San Diego 


13,130 

1.26 

4. 

Mass Institute Technology 


39.297 

3.77 


La Jolla, CA 





Cam bodge, MA 




17. 

Unix Alaska Fairbanks 


13,091 

1.26 

5. 

Universities Space Research 

(N) 

38.442 

3.69 


Fairbanks, AK 





Green be it, MD 




18. 

Univ Wisconsin Madison 


12,740 

1,22 

6. 

Smithsonian Institution 

(N) 

37,574 

3.61 


Madison, Wl 





Cambridge, MA 




19. 

Unix Alabama Huntavtte 


12,511 

1.20 

7. 

Calif Institute Technology 


28.529 

2.74 


Huntsville, AL 





Pasadena, CA 




20. 

Pennsylvania State Unrv Up 


12,442 

1.19 

a 

National Academy OF Sciences 

<N> 

25,200 

2.42 


University Park, PA 





Washington, DC 




21. 

Mitre Corp 

(N) 

11,993 

1,15 

9. 

Unix Calif Berkeley 


24,040 

2.30 


Houston, TX 





SmKfUoy, CA 




22. 

Johns Hopkins Unix 


11,621 

1,12 

10. 

Unix Maryland College Park 


19,441 

1.87 


Baltimore, MD 





College Park, MD 




23. 

Unix Michigan Arm Arbor 


10,669 

1.02 

ii. 

Battel le Memorial Institute 

(N) 

19.434 

1.87 


Ann Arbor, Ml 





Columbus, OH 




24. 

Unix Utah 


10,228 

.98 


Salt Lake City, ITT 
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Educational and Nonprofit Institutions 


On# Hundred Educational And Nonprofit Institutions Listed According To Total Awards Received* 
(FY1P94) 



Institution and Principle 
Place of Contract Performance 


Awards 

(Thousands) (Percent) 


Institution and Principle 
Race of Contract Performance 

Awards 

(Thousands) (Percent) 

25. 

Univ Texas Austin 
Austin. TX 


9,450 

.91 

38. 

Case Western Reserve Univ 
Cleveland, OH 

5,766 

56 

26. 

Univ Washington 
Seattle, WA 


9,077 

.87 

39. 

Cornell Univ 
Ithaca, NY 

5,703 

.55 

27. 

Univ Hawaii 
Honolulu, HI 


8,612 

.83 

40. 

San Jose Stale Univ 
Moffett Field, CA 

5,544 

.53 

28. 

Univ New Hampshire 
Duham. NH 


8,593 

.82 

41. 

Old Dominion Univ 
Norfolk, VA 

5,292 

.51 

29. 

Univ Calif Los Angeles 
Los Angeles. GA 


8,482 

.80 

42. 

Georgia Institute Technology 
Atlanta, GA 

5,202 

.50 

30. 

Univ Tennessee Cals pan Cstar 
Tiilahoma, TN 

<N) 

8,214 

.79 

43. 

Southwest Research Insttitute 
San Antonio, TX 

(N) 4,896 

.47 

31. 

Oklahoma State Univ 
Stiftwatief, OK 


7,886 

.76 

44. 

Univ Alabama Birmingham 
Birmingham, AL 

4,894 

.47 

32. 

State of Maryland 
Baltimore, MD 

(N) 

6,666 

.63 

45. 

Ohio State Univ 
Columbus, OH 

4,761 

.46 

33. 

Ohio Aerospace Institute 
Brook Park, OH 

<N> 

6,514 

.63 

46. 

Carnegie Mellon Univ 
Pittsburgh, PA 

4,677 

.45 

34. 

Harvard Univ 
Cambridge, MA 


6,474 

.62 

47. 

Univ Iowa 
Iowa City, IA 

4,568 

.44 

35. 

Univ Houston 
Houston, TX 


6,188 

.59 

48. 

Princeton Univ 
Princeton, NJ 

4,556 

.44 

3a 

Columbia Univ 
New York. NY 


6,082 

.58 

49. 

Univ Chicago 
Chicago. IL 

4,535 

.44 

37 

CIESIN 
Ann Arbor, Ml 

<N) 

5,880 

.56 

50. 

Virginia Polytechnic Institute 
Blacksburg, VA 

4,463 

.43 
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Educational and Nonprofit Institutions 


On* Hundred Educational And Nonprofit Institution* Listed According To Total Award* Received" 
(FY1994) 



Institution and Principle 
Place of Contract Performance 


Awards 

(Thousands) (Percent) 


institution and Principle 
Place of Contract Performance 

Awards 

(Thousands) (Percent) 

51. 

Texas A &M UrW 
Coiege Station, TX 


4,455 

.43 

64. 

Utah State Uriv 
Logan, UT 

3,365 

32 

52. 

Univ Florida 
Gainesville, FL 


4.400 

.42 

65. 

Washington UVv ST. Louis 
St Louis, MO 

3,361 

.32 

5a 

Univ Virginia 
Charlottesville. VA 


4,245 

.41 

68. 

Oregon State Univ 
CorvsHs. OR 

3,340 

.32 

54. 

Oregon State higher Educ 
Beaverton, OR 

<N) 

4,173 

.40 

67. 

Univ New Mexico 
Albuquerque, NM 

3383 

.32 

55. 

Univ Southern California 
Los Angeles, CA 


4,011 

.3a 

6a. 

Univ Illinois Urbana 
Urbana, IL 

3,070 

39 

5a 

Univ Corp Atmospheric Research 
Boulder, CO 

W 

3,971 

.3a 

69. 

Purdue Univ 
West Lafayette, IN 

3,033 

39 

57. 

S E T 1 Institute 
Moffett Field. CA 

(N1 

3,912 

.30 

7a 

George Washington Untv 
Washington, DC 

3,024 

39 

sa 

Florida A & M Untv 

Talahassee, FL 


3,904 

.37 

71. 

Auburn Untv Auburn 
Auburn, AL 

3,007 

.29 

5a 

Hampton Univ 
Hampton, VA 


3,760 

30 

72. 

Univ Houston Clear Lake 
Houston, TX 

2.966 

.29 

ea 

Univ Caflf Santa Barbara 
Santa Barbara, CA 


3.772 

.36 

7a 

North Carolina State Untv 
Raleigh. NC 

2,900 

38 

ei. 

Untv Miami 
Mtomi, FL 


3,626 

.35 

74. 

Rice Untv 
Houston, TX 

2,874 

.28 

62. 

Oty of Hampton 
Hampton, VA 

(NI 

3,596 

.35 

75. 

Howard Univ 
Washington, DC 

2,780 

37 

63. 

North Carotins A &T State Univ 


3.463 

33 

76. 

Cleveland State Untv 
Cleveland, OH 

2.775 

37 
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Educational and Nonprofit Institutions 


■ 

Om Hundred Eduoedooel And Nonprofit fotttudon* Listed Accortfng To Total Award* Received* 

(FY1904) 



77. 

Institution and Principle 
Place of Contract Performance 

Univ Pittsburgh 


Awards 

(Thousands) (Percent) 

2,588 .25 

Institution and Principle 
Place of Contract Performance 

90. College Wiliam & Mary 

Awards 

Thousands) (Percent) 

2,262 22 

7a 

Pittsburgh. PA 
Morehouse College 


2,563 

.25 

Williamsburg, VA 

91 , American Institute Bio Science (N) 

2244 

22 

78, 

Atlanta, GA 
Univ Cincinnati 


2,550 

24 

Arlington, VA 
92. West Virginia Univ 

2224 

21 

00. 

Cincinnati. OH 
Vanderbilt Univ 


2.529 

24 

Morgantown, WV 
93. Univ Calif Irvine 

22U 

21 

81. 

Nashvilie, TN 
Colorado State Univ 


2.501 

.24 

Irvine. CA 

94. Arizona Stata Univ 

2,186 

21 

82. 

Fort COIIms, CO 

South Dakota School of Mine* 


2,495 

24 

Tempe, A Z 
95. Univ Calif Davis 

2,147 

21 

83. 

Rapid City, SO 
Research Triangle Institute 


2,486 

24 

Davis. CA 

96. Louisiana Stata Univ Baton Rouge 

2,061 

20 

04. 

Research Triangle Park, NC 
Urw South Florida 


2,432 

23 

Baton Rouge. LA 
97. Tuskegee Univ 

2,052 

20 

1 66 

Tampa. FL 

Univ Minnesota Mirmpl ST, Paul 


2,423 

23 

Tuskegee, AL 

98. Northwestern Univ Evanston 

2,023 

.19 

86. 

Minneapolis, MN 
Univ Toledo 


2,392 

23 

Evanston, IL 
99. Clark Atlanta Univ 

2,002 

.19 

87. 

Toledo. OH 

Rensselaer Poly Institute New York 


2,374 

23 

Atlanta, GA 

100. State Univ New York Stony Brook 

1,940 

.19 

88 

Troy. NY 
Brown Univ 


2„323 

.22 

Stony Brook, NY 
Other- 

157,407 

15.11 

89 

Providence. R1 
TSTC Inc 

<N) 

2,303 

.22 

* Exdudes JPL j 

— Indudes other Awards over $25,000 and smaller procurements 


Orlando, FL 




of $25,000 or lees. 


1 
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NASA's Budget Authority in 1994 Dollars 


1959 1964 1969 1974 1979 1984 1989 1M4 
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(In MMoro Of Dolars) 


As Of September 30, 1904 


Fiscal 

Yaar 

Total 

Appropriations 

Total Direct 
Obigations 

Outlays 

Total 

Research 4 
Development 

Space Flight Control 4 
Data CoffKminications 

Construction 
Of Facilities 

Research 4 Program 
Management 

Trust 

Funds 

Office Of 
Inspector General 

1969 

330 JO 

296.70 

145 JO 

34 JO 

- 

24 JO 

86.70 

- 

i 

I960 

523 JO 

486 JO 

401.00 

255.70 

- 

54 JO 

91.00 


- 

1981 

966.70 

9O8J0 

744 JO 

487.70 

- 

96JO 

159.10 


- 

1962 

1,825 JO 

1,691.70 

1J57J0 

935 JO 

- 

114 JO 

207.10 

- 

- 

1963 

3J74.1Q 

3.446.40 

2J52.40 

2J06.40 


22SJ0 

18.70 

- 

- 

1964 

5,100 JO 

4J64J0 

4,171 JO 

3J17.40 

- 

437.70 

41 5 JO 

- 

- 

1966 

5J90J00 

5J00.70 

5 .002 JO 

3J64J0 

- 

530 JO 

577 JO 

- 

~ 

1966 

5.175J0 

5.35050 

5J33J0 

4.741.10 

- 

572 JO 

619.40 

- 

- 

1967 

4J68J0 

5,011.70 

5,425.70 

4, 487 JO 

- 

288.90 

649 JO 


- 

1968 

4J68J0 

4,520.40 

4.723.70 

3J46.10 

- 

126.10 

651 JO 

- 

- 

1969 

3J65J0 

4.045 JO 

4J51.7D 

3,530 JO 

- 

65 JO 

656 JO 


- 

1970 

3, 749 JO 

3,658.90 

3,753.10 

2J91.60 

- 

54 JO 

707 JO 

- 

- 

1971 

3J12J0 

3,324 JO 

3J81J0 

2,630.40 

- 

43,70 

707 JO 

- 

- 

1872 

3,31 0.10 

3.228.80 

3.422 JO 

2,623 JO 

- 

50 JO 

749.40 

- 

- 

1973 

3,407 JO 

3,1 54 JO 

3,31 5 JO 

2J41.40 

- 

44.70 

729.10 

- 

- 

1974 

3,039.70 

3,122.40 

3JS6J0 

2,421.60 

- 

75.10 

759 JO 

- 

- 

1975 

3J31J0 

3J65J0 

3J66J0 

2.420.40 

~ 

85 JO 

780 JO 

- 

- 

1976 

3J561 JO 

3J04.80 

3J69J0 

2.748.B0 

- 

120 JO 

799 JO 

- 

- 

70 

932 JO 

918.80 

951.40 

730.70 

- 

25.80 

194 JO 

- 

- 

1977 

3J19.10 

3,656.10 

3J45J0 

2J80.70 


105.00 

858.60 

- 

- 

1976 

4.063.70 

4JOOJO 

3J63.10 

2J88.70 

- 

124 JO 

870 JO 

- 

- 

1979 

4J5SJ0 

4J57 JO 

4, 196 JO 

3,138.80 

- 

132.70 

925 JO 

- 

- 

1960 

5J43.40 

5J98.10 

4J51J0 

3,701.40 


140 JO 

1009 JO 

- 

- 

1961 

BJ22.70 

5J06J0 

5.421 JO 

4,223,00 

- 

146.60 

1,051.40 

- 

- 

1982 

602000 

SJ46.70 

6,035.40 

4,796.40 

- 

109.00 

1,130.00 

“ 

- 









Financial Summary 


(In Millions Of Dollars) 

Flecai Total 

Yeer Appropriation* 

Total Dir ad 
Obigations 




Outlays 



As Of September 30, 1994 

ToM 

Research & 
Development 

Space Fight, Control 8 
Data Communications 

Construction 
Of Fadfities 

Research A Program 
Management 

Trust 

Funds 

Office of 

Inspector General 

GSA BuMing 
Delegation 

1983 

6,817.70 

6,723.90 

6,663.90 

5*16*0 

- 

108.10 

1*39.60 

- 

- 

_ 

1984 

7,242.60 

7,1353 

7,047.60 

2.791.80 

2*14.60 

106.80 

1*32.40 

- 

- 

- 

1905 

7*52*0 

7,638.40 

7*1 7.70 

2.118*0 

3,707.00 

170.00 

1*22*0 

- 

- 

- 

1986 

7,764.20 

7,463.00 

7,403.50 

2,614.80 

3*67.40 

188*0 

1*32.40 

- 

- 

- 

1987 

10,621.00 

0,603.70 

7,591.40 

2,436*0 

3,597*0 

149.00 

1,406*0 

- 

- 

- 

1988 

9,00160 

9*14.70 

9,091.80 

2*15.80 

4*62*0 

165*0 

1,647.70 

- 

~ 

- 

1989 

10,897.50 

1135.80 

11,05150 

3*22.40 

5,030*0 

190.10 

1,908*0 

0.50 

- 

- 

1990 

1235.70 

13,0683 

12,428.83 

5,094*0 

5,116.52 

218.42 

1,991.09 

1.00 

7*0 

- 

1991 

14,014.62 

13,973.54 

13,877.64 

5,765.48 

5*90*8 

326*1 

2,185.06 

1.02 

9.49 

- 

1992 

14,316.05 

14,159.75 

13*61.42 

6*78.85 

5,117*1 

463.03 

1,788.05 

1*4 

12.44 

- 

1993 

1433.39 

14,11647 

14*08*3 

7,086.12 

5,025.16 

556.77 

1,821.64 

1.12 

14.63 

0.79 

1994 

14650.45 

13*49.17 

13,695.89 

6,758.00 

4,899*4 

371.16 

1,650.15 

1*0 

15.02 

1.12 

NOTE TOTAL APPROPRIATIONS 

shows actual amounts appropriated inducing the 

Office of Inspector General, aR transfers, and aH rescissions. 


1 

It does not indude the Trust Funds and the GSA Building Delegation. 

1 
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Research and Development Funding By Program 


(In MOons of Dotes) 

FY1994 

FY1993 

FY 1992 

FY 1991 

FY 1990 

FY 1989 -FY I960 

FY 1979 

As of September 30, 1 994 
FY 1970 FY 1977 

Span Station 

1,86427 

2,077.08 

1,976.71 

1,87520 

1,723.70 

2037.89 

- 

- 

- 

SpacaFIght 

Space Shuttle 

- 

- 

- 

- 

- 

766950 

1,637.00 

1,348.00 

4599.70 

Space Trarap Cap Dev 

584.70 

49658 

559.49 

594.62 

546.02 

6,78850 

299.70 

263.00 

354620 

STS Oper Capabity Dev 

(-) 

(-) 

(“) 

<-) 

(-) 

(816.70) 

(8990) 

(65.40? 

(65.409 

Spacetab 

(132.KJ) 

(113.89) 

(9920) 

(12950) 

(11858) 

(470.00) 

H 

H 

(-) 

Upp«aa|)6 

(-) 

<-) 

(59.70) 

(82.40) 

(79.70) 

(63250) 

H 

H 

(-) 

Payload Oper & Support Eqt 

(116.73) 

(124.92) 

(11056) 

(93.42) 

(5854) 

(32950) 

H 

H 

(-) 

Eng & Tech Base (ETBVDTMS 

(100.53) 

(214.15) 

(210,80) 

(208.50) 

(181.60) 

(134150) 

(17720) 

(171.90) 

(1,050.70) 

Advanced Programs 

<27.301 

(32.09) 

P4JS) 

(35.20) 

(29.70) 

(23720) 

(7.00) 

(10.00) 

(188.80) 

Advanced launch Systems 

(1954) 

(9.60) 

(2758) 

(-) 

(-) 

( 144.70) 

(-) 

(-) 

(-! 

Advanced Transportation Tech. 

<-) 

<-i 

<-) 

(23.90) 

(-) 

(-) 

l-l 

(-1 

(-) 

Tethered Saletae Program 

(7.«0) 

(3,40) 

|16.«) 

(2150) 

(2730) 

(8320) 

<-) 

(-) 

I-) 

Orbital Manewering Veh (OMV) 

(100.00) 

<-i 

<-) 

(“) 

(5030) 

(206.80) 

(-) 

(-) 

(-) 

STS Operations 

(-1 

!-l 

(-) 

(-) 

(-) 

(2268.60) 

(-! 

(-) 

(-) 

Skyteb 

<-! 

<-) 

(-) 

(-) 

(-) 

<-) 

M 

(-) 

(2.427.10) 

Apollo Soyuz Test Project 

(-> 

<--) 

(-) 

(-) 

(-> 

(-) 

M 

(-) 

(21420) 

Expendable Launch Vehicles 

- 

- 

- 

- 

- 

235.00 

73.60 

13650 

2274.60 

Completed Programs 

- 

- 

- 

- 

- 

- 

- 

- 

22,020.10 

Apollo 

<-) 

<-) 

(-) 

<-) 

(-) 

(-) 

H 

M 

(20,44300) 

Gerrwii 

(-) 

(-1 

(-) 

M 

(-) 

(-) 

(-) 

M 

(1.280.70) 

Others 

(-1 

(-) 

(-1 

(-) 

(-) 

(-1 

(~1 

i-i 

(295 80) 

TotolflSf 

564.70 

496.98 

559.49 

594,62 

546.02 

14,683.50 

2,01050 

1,749.10 

32,840.60 

Commercial Programs 

Technology Utifeabon 

- 

2881 

3256 

24.05 

23.40 

11720 

9.10 

9.10 

7520 

Commercial Use o( Space 

- 

132.84 

113.63 

62.79 

32.41 

96.70 

- 

- 

- 

Total OOP 


161.75 

145.71 

86.84 

56.81 

253.00 

9.10 

9.10 

7520 
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Research and Development Funding By Program 



FY1994 

FY1993 

FY 1992 

FY 1991 

FY 1990 

FY 1989-1980 

FY 1979 

As of September 30, 1994 
FY 1978 FY 1977 










4 Prior 

Aeronautics and Space Technology 

Current Programs 

Space Research & Technology 










_ 

266.96 

29930 

27730 

273.77 

1522.40 

9830 

88.70 

432.30 

Aeronautical Research 4 Tech 

823.72 

700.81 

543.70 

500.10 

43336 

3130.30 

264.10 

220.00 

1,021.40 

Tramatmospheric Res 4 Tech 

19.63 

- 

4.08 

93.79 

5829 

164.80 

- 

- 

- 

Energy Tech. Appicahons 
Prior Programs 

“ 

“ 

" 

“ 

“ 

430 

5.00 

7.50 

20.80 

Apofio Applications Expr 

- 

- 

- 

- 

- 

- 

- 

- 

1.00 

Chemical 4 Solar Power 

- 

— 

- 

- 

- 

- 

- 

— 

62.30 

Basic Research 

_ 

- 

- 

- 

- 

- 

- 


193.60 

Space Vehkte Systems 

- 

- 


- 

- 

- 

- 

- 

332.20 

Electronic Sysaems 

- 

— 

— 

- 


— 


— 

272.00 

Human Factor Systems 

- 

- 

- 

- 

- 

- 

- 

- 

151.30 

Space Power & Elec Prop Sys 

- 

- 

- 

- 

- 

- 

- 

- 

385.40 

Nudaar Rockets 

- 

— 

- 

- 

— 

— 

- 

- 

512.80 

ChemcaJ Propulsion 

- 

- 

- 

- 

- 

- 

- 

- 

365.40 

Aeronautical Vehicles 

- 

- 

- 

- 

- 

- 

- 

- 

451.20 

Nudear Power 4 Propubin 

- 

- 

- 

- 

- 

- 

- 

- 

44.10 










16.00 

Total OAST 

8*3.40 

967.79 

847.68 

86938 

705.42 

4832.40 

367.40 

32420 

4.26t.80 

Space Tracking & Data Systems 
Tracking and Data Acquisition 

19.27 

2233 

21.73 

19.75 

19.08 

199830 

29930 

27830 

3,852.00 

Safety, AeKtebWty, KaWahabUtty 










4 Quality Assurance 

33.76 

32.24 

33.18 

3239 

2235 

78.70 

9.00 

9.00 




University Space Science k 










Technology Academic Program 
Academic Programs 

53.45 

69.15 

4434 

37.43 

23.00 


- 

- 


Minority University Res. Prog 

30.72 

2236 

21.73 

1636 

14X0 

- 

- 

- 


Total U.S.S.4TAP. 

84.17 

9131 

65.97 

54.41 

37X0 

- 

- 

- 

- 
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Research and Development Funding By Program 

I (In MWons of Dofafs) 



FY1994 

FY10O3 

FY 1992 

FY1991 

FY 1990 

FY 1989-1980 

FY 1979 

FY 1978 

FY 1977 
ftPrior 

Specs Science and Application* 
Current Programs 
Ptrysic* 4 Astronomy 

1,036.41 

1.025J4 

1,01929 

95424 

847.11 

5059 JO 

281.00 

223.10 

2,196 JO 

Planetary Exploration 

637.83 

524.74 

527 J5 

46921 

38025 

2721.80 

16120 

146.70 

3,55020 

Us Sciences 

459.83 

145.00 

155.75 

135.60 

104.70 

586.00 

40.10 

33 JO 

145.70 

Space Applications 

1,007.10 

881.15 

88827 

835.07 

632.05 

3807.40 

27120 

232.10 

2,002.60 

Prior Programs 
Manntd Specs Science 


. 

_ 

_ 

_ 

_ 

. 

_ 

46.40 

Launch VehWe Development 

- 

- 

- 

- 

- 

- 

- 

- 

614.40 

Btoadence 

- 

~ 

- 

- 

- 

- 

- 

- 

257.80 

Space Fight Operations 

- 

- 

- 

- 

- 

- 

- 

4.00 

58.30 

i i him ■ 

f-1 

f-1 

f-1 

<-i 

f-1 

f-1 

f-1 

(4 001 

(58J01 

1 Total OSSA 

3,141.17 

2,591.36 

2,59126 

2J95.52 

1264-71 

12,449.50 

775.70 

63920 

8261.70 

Advanced Concepts ft Technology 428.01 
Exploration 

3.46 

3.46 

3J50 

. 

. 

. 

„ 


University Affaire 


“ 

“ 

- 

- 

- 

- 

** 

22920 

Operating Account 

533.75 

474.7B 

589.75 

89.11 

93.56 

453.80 

520 

4.70 

79.70 

Total Program 

7,533.50 

7.094 JO 

6,827.61 

6.023.52 

522729 

36,46420 

3,47720 

3,011.80 

50325 JO 

Approp Trans 4 Adjustment 

■420 

-5.00 

0.00 

0.00 

•7.00 

224.10 

0.00 

1.40 

301.00 

Appropriation 

7, 529 JO 

7,088 JO 

6,82721 

6,023.52 

5220.69 

36,734.00 

3,47720 

3,013.00 

50,626.30 

tapes Unobfig Bal Ind 

- 

(1-12) 

(1.16) 

(1J2) 

(V68) 

<7.4 

(0-3) 

(0.3) 

(J) 


Note: UnoMgated Balance* Lapsed a( the and of the second yew of accountabily. 
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Research and Development Funding By Location 



FY1994 

FY1993 

FY 1992 

FY 1991 

FY 1990 

FY 1989- 1980 

FY 1979 

As of 5* 
FY 1978 

ttFETSOSB 

FY 1977 

a Pnqf 

Headquarters 

729.07 

827.39 

767.42 

645.77 

471.79 

2,10150 

11530 

95.00 

235330 

Ames Research Center 

46896 

458.62 

431.64 

357.72 

31430 

2.141.70 

140.40 

115.50 

1,183.10 

Dryden FSgN Research Fadfty 

- 

- 

- 

- 

- 

4650 

13.10 

18.60 

242.00 

Electronics naeaarch Parser 

- 

- 

- 

- 

- 

- 

- 

- 

8250 

Goddard Space Fight Carter 

1410.08 

1388,44 

1,17733 

1,04751 

930.64 

5,75350 

51550 

483.00 

8,400.10 

Jot Proputeion Laboratory 

780.92 

67259 

714.19 

73457 

57539 

330030 

236.00 

201.40 

331750 

Johnson Space Center 

791. 84 

1,40657 

1,433.47 

1,173.60 

154933 

737130 

1.161.80 

970.60 

15,423.30 

Kennedy Space Center 

225.13 

28153 

272.67 

209.80 

150.6S 

2,055.60 

23450 

170.00 

2,50330 

Langley Research Center 

44532 

38834 

34957 

308.15 

260.81 

1,73330 

13830 

157.10 

2.322.90 

Lems Research Center 

54759 

78158 

681.66 

55930 

90038 

2307.0 

14850 

13330 

2,864.80 

Mental Space Fight Carter 

880.00 

984.68 

974.43 

98832 

99939 

8307.70 

78530 

63050 

13393.10 

NASA Pseadena Office 

- 

- 

- 

- 

- 

- 

- 

- 

4.40 

PadBc Launch Operations 

- 

- 

- 

- 

- 

- 

- 

- 

0.30 

Space Nuclear Systems Office 

- 

- 

- 

- 

- 

- 

- 

- 

43650 

Space Station Project Office 

1,012.94 

- 

- 

- 

- 

- 

- 

- 

- 

Station 17 

- 

- 

- 

- 

- 

*506.80 

-38.90 

- 

- 

Sterna Space Crater 

21.73 

2636 

2453 

18.18 

1430 

124.10 

930 

10.00 

21.50 

Walopa Fight FatiRy 

- 

- 

- 

- 

- 

28.00 

17.10 

15.90 

15630 

Western Support Office 

- 

- 

- 

- 

- 

- 

- 

- 

119.70 

Undistributed 

339.44 

169.66 

- 

- 

- 

- 

- 

- 

- 

Total Program 

7,533.50 

7.09430 

6.02761 

8,023.5 2 

5327.69 

36,06450 

3.47730 

3,011.60 

50325.30 

Approp Trane 4 Adjustment 

-430 

-5.00 

0.00 

050 

-7.00 

224.10 

0.00 

1.40 

301.00 

Aptreprirton 

7,52930 

7,08930 

6,827.61 

8,02352 

532039 

3638930 

3,4773 

3,013.00 

50,626.30 

Lapse UnoMgMInd 

- 

<1 12) 

<1.181 

(l-ail 

<1M> 

(210) 

M 

(1.8) 

(03) 

Note: OnaMgtfed B^ncae Lapsed at tie end of the second year of aocountabflty 











Space Flight. Control And Data Communications Funding By Program 

I (In Millions of Dollars) As of September 30, 1004 



FY1994 

FY 1993 

FY 1992 

FY 1991 

FY 1990 

FY 1969-1984 

Space Flight 

Shuttle Prod & Oper Cap 

Space Transportation Ope 

1,012.75 

2.550.06 

1,045.48 

2,804.94 

1,295.75 

2,920.36 

1,296.07 

2,976.73 

1,189.84 

2,628.41 

10,005.33 

10,540.32 

Total OSF 

3,562.63 

3,850 42 

4,223.61 

4,271.80 

3,818.25 

20,545.65 

SPACE SCIENCE & APPLICATIONS 
Expendable Launch Vehicles 

303.24 

- 

179.85 

- 

- 

- 

Space Tracking & Data Systems 

734.05 

820.70 

869.73 

973.91 

897.97 

4671.75 

Operating Account 

234.98 

207.83 

258.76 

10.13 

9.39 

79.79 

Total Program 

Approp Trans & Adjustment 

4.B36.10 

18.40 

5,058.80 

27.20 

5,362.10 

-195.03 

5,255.84 

1,063.29 

4,725.61 

-170.71 

25.297.19 

-286.53 

Appropriation 

4,853.50 

5,086.00 

5,157.07 

6,319.13 

4,554.90 

25,010.66 

Lapse Unoblig Bal Ind 

“ 

- 

(0.43) 

(0.41) 

(0.82) 

(2.6) 


Note: Unobligated Balances Lapsed at the end of the second year of accountability. 
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Space Right, Control And Data Communications Funding By Location 

I (In Milions of Dollar*) As of September 30, 1 904 



FY 1994 

FY 1993 

FY 1992 

FY 1991 

FY 1990 

FY 1969- 1964 

Headquarters 

70.65 

105.52 

117.50 

220.77 

1 60.73 

1,552.27 

Ames Research Center 

27.80 

24.76 

22.86 

21.78 

18.70 

92.30 

Goddard Space Right Center 

497.55 

545.93 

623.08 

672.11 

635.73 

2,826.22 

Jet Propulsion Laboratory 

195.70 

184.03 

176.35 

151.75 

154.72 

711.67 

Johnson Space Center 

1,091.78 

1,176.79 

1,220,78 

1.188.35 

1,130.53 

8,192.12 

Kennedy Space Center 

1,008.57 

1,070.21 

1,101.91 

941.36 

857.80 

3,704.61 

Langley Research Center 

0.83 

- 

0.63 

2.05 

2.05 

15.85 

Lewis Research Center 

147.80 

45.33 

58.39 

121.87 

54.63 

29.20 

Marshal) Space Flight Center 

1,546.28 

1,666.81 

1,837.63 

1,904.33 

1,683.63 

9,24916 

Station 17 

- 

- 

- 

- 

- 

-1,018.30 

Stennis Space Center 

51.79 

34.34 

48.11 

31.47 

27 09 

85.45 

Undistributed 

196.35 

205.08 

- 

- 

- 

5669 

Total Program 

4,835.10 

5,058.80 

5,352.10 

5.255 84 

4,725.61 

25,297.19 


18.40 

27.20 

-195.03 

1.063.29 

*170.71 

-286.53 

Appropriation 
Lapse Unobig Bai Ind 

4,853.50 

5.086.00 

5,157.07 

(0.43) 

6,319.13 

(0.41) 

4,554.90 

(0.82) 

25,010.66 

(2.6) 


Not*: Uoobfcgated Balances Lapsed at the end of the second year of accountably 
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I IU 1 1 I 


I III 


III II 


Construction of Facilities Funding 





~1W 

"W 

"FTF" 

TYrr 

TVS- 

rYir 

"W 

TrfT 


~T7 — 

"ft#? 

~77iT- 


TtT 

FY 76 

fY77 


Ams* R**s*rrfi Cute 





117 


150 

119 

79 

142 

14.7 



116 

29 

91 


4.4 

16 

Orytan Fight FtetsKh Ftc. 

- 

- 

- 

128 

- 

- 

117 

- 

- 

- 

- 

35 

- 

- 

- 

- 

0.4 

09 

- 

GoddudSpscsFltfitCarte 

255 

199 

220 

186 

159 

62 

86 

19 

36 

11 

- 

29 

- 

- 

- 

56 

45 

- 

- 

M Pn**Jwi tMwUnry 

2-9 

- 

59 

299 

59 

- 

- 

119 

62 

117 

55 

- 

19 

29 

- 

49 

11 

- 

- 

Jdraoi Spues Cental 

32 

49 

7.0 

11.0 

29 

79 

- 

79 

_ 

- 

- 

- 

10 

- 

- 

~ 

29 

22 

- 

Knr*&f Spots C4rte 

19 

- 

59 

- 

no 

- 

- 

- 

- 

- 

- 

- 

1.1 

09 

49 

- 

1.7 

29 

- 

Langley Kssesreh Carte 

6.0 

- 

- 

49 

- 

7.4 

- 

110 

49 

116 

105 

135 

29 

22.0 

7.1 

50 

19 

81 

1.6 

Lem** Rwoarch Cantor 

14.0 

- 

- 

180 

- 

- 

17.0 

- 

_ 

- 

129 

49 

12 

87 

87 

58 

09 

2.7 

- 

Mantel Spa« Right Cute 

29 

- 

52 

- 

- 

129 

- 

- 

- 

1.6 

- 

- 

- 

49 

BO 

- 

- 

- 

- 

Stow** Spacs Csrte 

3.0 

12 

- 

19 

*• 

- 

- 

- 

~ 

- 

- 

- 

- 

- 

- 

- 

09 

- 

- 

VMop*FlgMFK% 

52 

- 

15 

55 

- 

- 

- 

- 

- 

- 

- 

2.1 

- 

- 

1.1 

- 

- 

- 

- 

V«mxa Lccrtorm 

159 

339 

57 

179 

29 

- 

54 

189 

17.4 

14.0 

~ 


99 

310 

1.7 

— 

1.1 

- 

- 

Pactay Ptanrtog 1 Cfcagn 

19.1 

239 

349 

280 

283 

229 

180 

179 

119 

12.0 

6.1 

82 

10.0 

6.7 

139 

109 

11.7 

129 

125 

LugsAaro Fac 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

45.7 

56.1 

379 

319 

- 

Mina Comtwcten 

14.0 

14.0 

129 

119 

109 

99 

7.4 

86 

59 

49 

4.7 

17 

2.3 

19 

35 

4.2 

80 

29 

62 


36.0 

319 

31.7 

282 

289 

229 

229 

211 

195 

179 

172 

139 

129 

149 

129 

- 

- 

- 

- 

Em* Compi & Fla*L Program 

500 

400 

369 

32.0 

309 

289 

239 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

RMwb&Uo^* 

36.0 

349 

349 

32.9 

359 

312 

315 

299 

040 

215 

21,4 

189 

17.6 

170 

19.7 

14,1 

189 

179 

239 

Specs Stabai FaoKes 

- 

139 

359 

110 

469 

- 

- 

129 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Stutk FuMo* 

547 

183.4 

3684 

1649 

1179 

681 

172 

19 

38.1 

379 

462 

26.1 

310 

69 

279 

309 

64.7 

XO 

486 

Stud* Piytoat Fk% 

- 

- 

- 

- 

- 

- 

- 

- 

39 

87 

T32 

1.7 

- 

15 

40 

- 

70 

4.4 

- 

Itefcatad Plant A Osugn 

- 

- 


- 

- 

- 

- 

- 

- 

- 

- 

05 

- 

- 

- 

- 

- 

- 

- 

Agro. Fsci* n»«rtTi*m 

003, 

389 

429 

326 

84.1 

480 

p- 

~ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

Arhucsd Lsunch Sytem Foe. 

- 

- 

- 

- 

- 

159 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

Trust Fund 

- 

- 

- 

- 

- 

150 

- 

- 

- 

— 

- 

- 

- 

— 

- 

_ 

- 

- 

- 

Wte Steroid Focfty 

- 

- 

- 

39 

22 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Four* Sate** Program 

- 

- 

80 

4,0 

- 

- 

- 

- 

~ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Earth Scwkb Into Mstwort 

- 

429 

14 

19 

- 

- 

- 

- 


- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

JSC Vbrta Cute 

- 

- 

- 

109 

~ 

- 

- 

- 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

- 

Dstarsd ftteb & Mata Item 

- 

_ 

119 

20,0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Moral Tech Tranter Cute 

- 

- 

139 

- 

- 

- 

- 

- 

- 

- 

_ 


_ 

— 

_ 

- 

- 

- 

- 

Ora Cdunhiu Carte 

- 

- 

209 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

- 

_ 

- 

_ 

- 

Udp Soteua VteWorf 

- 

- 

W9 

- 

_ 

— 

- 

- 

- 

_ 

- 

- 

- 

- 

- 

_ 

_ 

- 

_ 

Spies Dynamic* Laboratory 

- 

- 

W9 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

- 

Data Cctega. HO 

- 

80 

- 

- 

- 

- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 



23.0 

- 

- 

_ 

— 

— 

- 

_ 



— 

— 

_ 

_ 

_ 

_ 

_ 


TOTAL PROGRAM 

491.7 

510.0 

531.4 

4979 

4116 

2M9 

1799 

I860 

1449 

1600 

1584 

101.4 

96.5 

140.8 

1566 

1460 

161.4 

1178 

925 




09 




-19 

MBA 












1 Approp 6 Av*tahHty 483.7 525.0 

| *lnducM in Variou* Locator* Prior to FY 1871 

5250 

4979 

•01 3 

2901 

1783 

4863 

1330 

1509 

1555 

97,5 

958 

1150 

158.1 

1475 

1609 

1181 

619 


W4 


Research and Proqram Management Fundin' 



Headquarters (1) 

1352 

1692 

171.6 

283.0 

259.0 

1376.4 

722.7 

460.5 

Am** Research Carter P5 

165.0 

1632 

156.0 

2115 

1075 

1161.7 

4953 

296.0 

Dryden Fight Resaarch Center 

- 

- 

- 

- 

- 

872 

1442 

85.4 

Electronics Research Center 

- 

- 

- 

- 

- 

- 

19.1 

54.9 

Goddard Spec* Fight 

296.7 

258.6 

250.8 

304.4 

2665 

1935.4 

1076.0 

561.8 

Johnson Spec* Ccnlsr 

260.3 

2532 

2475 

346.0 

3252 

2205.6 

10817 

6145 

Kennedy Space Cent* 

1885 

161.0 

1555 

2995 

2775 

1873.9 

1144.4 

456.4 

Langley Research Center 

164.0 

179.4 

1725 

2142 

198.7 

14463 

8935 

566.0 

Lewis Research Center 

181.8 

t7aa 

172.4 

230.4 

2063 

1359.0 

833.4 

588.0 

Marshal Spec* Fight Center 

245.0 

237.0 

231.8 

2935 

276.8 

1972.9 

14163 

1038.1 

Stemb Space Center 

14.4 

14.7 

145 

28.3 

25.1 

104.5 

42 

- 

Paafic Launch Operations 

- 

- 

- 

- 

- 

- 

- 

3.1 

Space Nuclear Systems Office 

- 

- 

- 

- 

- 

- 

8.0 

12.4 

Station 17 

- 

- 

- 

- 

- 

-23.4 

- 

- 

Walops Fight Fadty 

- 

- 

- 

- 

- 

37.8 

127.0 

81.8 

Western Support Office 

- 

- 

- 

- 

- 

- 

- 

295 

SPACE STATION 

182 

“ 

- 


- 

“ 

“ 

“ 

TOTAL PROGRAM 

1 ,635-5 

1,615.0 

1576.0 

22118 

2,023.4 

135173 

8,075.4 (3) 

4848.4 

Lapsed Unobig Bal 

- 

- 

12 

02 

- 

2.8 

10.7 

1.7 

Approp Trans & Adjust 

- 

- 

664.7 

-03 

-412 

3455 

23.1 

942 

Stfljfamantal 

56.0 

20.0 

- 

- 

- 

- 

- 

~ 

Rescission 

-18.0 








Appropriation 1,673.5 1,635.0 

(1) Indules NASA Pasadena Office 

(2) ERC was dosed on June 30, 1970 

(3) Indudes S10 mifton for basic institutional and other requirements for a 

2242.3 22115 

tgendes resident at MTF/ShM 

15822 

13,174.4 

80635 

47555 




Total 9.235 10,232 17,471 23.686 29.934 32,499 34,049 36,706 36.660 34,641 33,929 32 >46 30.306 26,362 




FY74 

FY75 

PY78 


FY7» 


PY90 

ran 

FY*2 


Headquarters 
Amn Research Carter 

1,747 

1,740 

1,734 

1,776 

1,673 

1,754 

1,708 

1,724 

1,619 

1.645 

1.808 

1,891 

1 534 
1.713 

1,658 

1.713 

1,638 

\jKa 

1,431 

2,041 


Diyden FfcgM Research Facility 

too 

531 

544 

566 

546 

514 

496 

499 

491 

434 

NOTES: 

Electronics Research Cooler 

- 

- 

- 

- 

- 

- 

- 

— 

— 

— 


Goddard Space Fight Canter 

3.852 

3,936 

3,071 

3,806 

3,686 

3,641 

3582 

3,535 

3,431 

3,621 

* Includes Other Than Parmanart 

Johnson Space Center 

3,896 

3,886 

3,677 

3,798 

3.840 

3,617 

3583 

3,816 

3,496 

3,268 


Kennedy Space Center 

2,516 

2,406 

2.377 

2.404 

2.270 

2234 

2264 

2,291 

2224 

2.104 

(1) Included In ARC Alter FY 1961 

Langley Research Center 

3,389 

3,504 

3,472 

3,407 

3.207 

3,167 

3,125 

3,0ft* 

3,02* 

2,801 

(25 Included in GSFC After FY 1981 

Le*w Research Carter 

3,368 

3,172 

3,181 

3,188 

3,061 

2,964 

2207 

2.901 

2,7*2 

2,485 


Marshall Space Fight Center 

5,267 

4,574 

4,337 

4336 

4,014 

3,608 

3,677 

3.646 

3,479 

3,332 

(a) Figures for North Eastern Office 

NASA Pasadena Office 

39 

39 

35 


- 

- 

- 

- 

— 


(bf Prior Years Figures Included in WSQ 

Pacific Launch Operations Office 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(4 Effective In 1996, PLOO Actv*y Was 

Space Nuclear Systems Office 

- 

- 

~ 

- 

- 

- 

- 

- 

~ 

- 

Merged Under K8C 

Stennrs Space Center 

- 


76 

72 

94 

106 

106 

Ill 

113 

103 

(d) Effective In 1 968, WSO Was 

Wallops Fight Facility 

434 

447 

441 

437 

428 

429 

409 

406 

400 

“ 

Dtsaatabishad and Elements Merged 

Total 

26,777 

26607 

25,638 

25,426 

24.188 

23,779 

23,390 

23,470 

22,736 

21,620 



C-26 




Personnel Summary 


Year-End Strengti 

FY83 

FY84 

FY85 

FY80 

FY87 

FY88 

FY89 

FY9Q 

FY91 

FY92 

FY93 

FY94 

Headquarters 

1,492 

1.396 

1.363 

1,362 

1.532 

1.653 

1,727 

1,966 

2,092 

2,143 

2,074 

1,043 

Ames Research Center 

2,003 

2,043 

2.052 

2,072 

2.079 

2,101 

2,151 

2,205 

2,263 

2,243 

2,173 

1,696 

Oryden Right Research Facility 












434 

Goddard Spaoa Right Cantor 

3,688 

3,541 

3,629 

3,679 

3,648 

3,626 

3,735 

3,873 

3,999 

3,964 

3,910 

3,824 

Johnson Space Center 

3.235 

3,227 

3,330 

3,269 

3,349 

3.399 

3,578 

3,815 

3.677 

3,631 

3,609 

3,205 

Kennedy Spaca Canter 

2,064 

2,067 

2.061 

2.051 

2.188 

2£36 

2,423 

2,466 

2.571 

2.548 

2,497 

2,352 

Langlay Research Center 

2,904 

2.821 

2.827 

2,614 

2,851 

2,840 

2,864 

2,961 

2,969 

2,953 

2,859 

2.789 

Lewis Research Center 

2,632 

2.624 

2,715 

2,598 

2.663 

2.649 

2.749 

2,728 

2,835 

2,799 

2,731 

2,457 

Marshal Space Fight Center 

3.351 

3,223 

3,294 

3,260 

3,384 

3,340 

3,809 

3,619 

3,788 

3,715 

3,627 

3,311 

Space Station Program Ofloa 












301 

Stsrmis Space Center 

105 

106 

122 

123 

137 

147 

183 

192 

222 

216 

200 

205 

NASA Permanent 

21.505 

21.050 

21.423 

21,228 

21.831 

21,991 

23,019 

23.625 

24,416 

24,210 

23,680 

22,417 

Other Than Permanent 

1.029 

820 

893 

732 

815 

632 

874 

941 

1,325 

1,211 

1,382 

680 

NASA Total 

22.534 

21,670 

22.316 

21.960 

22.646 

22,823 

23,893 

24,568 

25.741 

25,421 

25,062 

23,097 


027 
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Occupational Summat 



Occupation 


S&E 

Profl Admin 
Clerical 


Total 

NASA 

HQ 

ARC 

DFRC 

GSFC 

JSC 

KSC 

L4RC 

LttRC 

MSFC 

12,728 

475 

964 

175 

2,196 

2,134 

1,443 

1,371 

1,401 

2,234 

4,460 

840 

304 

76 

804 

575 

413 

309 

296 

566 

2,370 

336 

157 

27 

389 

344 

256 

246 

183 

353 

2^94 

6 

96 

106 

363 

149 

235 

863 

314 

158 

564 

1 

173 

50 

70 

3 

5 

0 

262 

0 

22,417 

1,656 

1 ,898 

434 

3,624 

3,205 

2,352 

2,789 

2,457 

3,311 


Total 


185 



Women as Percent of Permanent Employees 


By Installation 



□ FY 93 
■ FY 94 


Total 

Women 

Total 

NASA 

HQ 

ARC 

DFRC 

GSFC 

JSC 

KSC 

LaRC 

LeRC 

MSFC 

SSC 

FY 94 

6,928 

775 

457 

101 

1,165 

1,086 

1,216 

739 

714 

556 

1,098 

72 

FY 93 

7,175 

934 

541 

— 

1,171 

754 

708 

612 

1,173 

66 

FY 83 

4,874 

612 

412 

- 

875 

724 

495 

570 

433 

722 

31 
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Minorities as Percent of Permanent 













